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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is an information display device and is (a). An information display face and 
(b) A transparent or translucent final controlling element which has predetermined 
operation sides and has been arranged on said information display face, Combine with 
said final controlling element and a dynamic operation and an electrical signal (c) A 
bidirectional function means convertible in both directions, (d) A manipulate signal 
drawing means which takes out an electrical signal generated from said bidirectional 
function means according to an operating physical force given to said operation sides 
as a manipulate signal, (e) An information display device which having a drive control 
means which answers said manipulate signal and sends out an electric driving signal to 
said bidirectional function means, transmitting a dynamic reaction produced in said 
bidirectional function means with said driving signal to said operation sides, and 
realizing as an operator's tactile feeling. 

[Claim 2]An information display device having a manipulate signal judging means which 
sends out said driving signal to said bidirectional function means when it is an 
information display device of claim 1, said drive control means (e T) and said 
manipulate signal are compared with a predetermined threshold and said manipulate 
signal exceeds said threshold. 

[Claim 3]An information display device which is an information display device of claim 
2 and is characterized by said manipulate signal judging means changing the mode of 
said driving signal according to a size of said manipulate signal. 
[Claim 4]Are an information display device of either claim 1 thru/or claim 3, and said 
bidirectional function means, (c-1) Are separated and arranged mutually spatially, and 
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while having two or more unit function means convertible in both directions, each a 
dynamic operation and an electrical signal, Said information display device is (f) 
further. An information display device provided with a position signal generating means 
which generates a position signal which expressed an actuated valve position on said 
operation sides based on two or more electrical signals generated from said two or 
more unit function means according to an operating physical force given to said final 
controlling element. 

[Claim 5]An information display device which is an information display device of claim 
4 and is characterized by having three or more unit function means distributed in two 
dimensions as said two or more unit function means. 

[Claim 6]An information display device which it is an information display device of 
claim 5, and said operation sides are approximately rectangle sides, and is 
characterized by having four unit function means arranged in about 4 comers of said 
abbreviation rectangle side as said two or more unit function means. 
[Claim 7]An information display device which is an information display device of either 
claim 1 thru/or claim 3, and is characterized by having a touch panel which generates 
a position signal according to an actuated valve position on said control means (b-1) 
and said operation sides. 

[Claim 8]An information display device which is an information display device of either 
claim 4 thru/or claim 7, and is characterized by said drive control means changing said 
threshold about said manipulate signal according to said position signal. 
[Claim 9]An information display device which is an information display device of either 
claim 4 thru/or claim 7, and is characterized by said drive control means changing the 
mode of said driving signal according to said position signal. 

[Claim 1 0]lt is an information display device of either claim 2 thru/or claim 9, and is (g). 
An information display device having further a logic gate means to transmit generating 
of said position signal to a predetermined information processing means when said 
manipulate signal exceeds said threshold. 

[Claim 1 1]An information display device which is an information display device of 
either claim 1 thru/or claim 10, and is characterized by said bidirectional function 
means containing a piezoelectric element. 

[Claim 12]An information display device of either claim 1 which it was accommodated 
in portable housing which has the predetermined principal surface, and operation sides 
were exposed to said principal surface, and was used as a portability type thru/or 
claim 10. 

[Claim 13]An information display device having further 1 or two or more operation 
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switches which are the information display devices of claim 12, are arranged fixed in 
fields other than said principal surface of said housing, and receive operation 
according to display information of said display surface. 
[Claim 14]An information display device comprising: 

(a) An information display face. 

(b) A transparent or translucent final controlling element which has predetermined 
operation sides and has been arranged on said information display face. 

(c) Two or more unit function means [ that distribution arrangement is spatially 
carried out within limits combined with said final controlling element, and each can 
change a dynamic operation into an electrical signal ]. 

(d) A manipulate signal drawing means which takes out an electrical signal generated 
from said two or more unit function means according to an operating physical force 
given to said operation sides as two or more manipulate signals, and (e) A position 
signal generating means which generates a position signal expressing an actuated 
valve position on said operation sides based on said two or more manipulate signals 

[Claim 15]It is an operation input device and is (a). A final controlling element which 
has predetermined operation sides, and (b) Combine with said final controlling element 
and a dynamic operation and an electrical signal A bidirectional function means 
convertible in both directions, (c) A manipulate signal drawing means which takes out 
an electrical signal generated from said bidirectional function means by thrust given to 
said operation sides as a manipulate signal, (d) An operation input device which having 
a drive control means which answers said manipulate signal and sends out a driving 
signal to said bidirectional function means, transmitting a dynamic reaction of said 
bidirectional function means by said driving signal to said operation sides, and realizing 
as an operator's tactile feeling. 

[Claim 1 6] A re an operation input device of claim 15 and distribution arrangement of 
said bidirectional function means (b I) is spatially carried out within limits combined 
with said final controlling element, While having two or more unit function means 
convertible into an electrical signal and acquiring said manipulate signal as two or 
more unit operation signals generated from each of two or more of said unit function 
means, each a dynamic operation, Said operation input device is (e). An operation 
input device having further a position signal generating means which generates a 
position signal expressing an actuated valve position on said operation sides based on 
said two or more unit operation signals. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the information display device and 
operation input device which are used for FA (factory automation) apparatus, a 
vending machine, an automatic ticket vending machine, a cash automatic accounts 
machine, an electrical home appliance, the operation equipment of medical application, 
information machines and equipment, a Personal Digital Assistant, a game machine, 
etc., for example. 
[0002] 

[Description of the Prior Art]As one of the information display devices which has an 
operational input function, what has arranged the touch panel is widely used on the 
display. It has the advantage that a touch panel has a thin shape very much, and its 
degree of option of the field which can be used as a switch is high. 
[0003]Since the pushing stroke is zero mostly, the place but on the other hand the 
touch panel lack in the feel (operation feeling) of having performed the operational 
input, and they have insecurity about whether the operational input was actually 
received by the device side also as an operator in many cases. 
[0004]Corresponding to such a situation, when an operational input is actually 
received, a device which produces the auditory reaction of generating a visual 
reaction, such as changing the foreground color of an operation part or carrying out a 
flash plate, and an electronic sound is also made. 
[0005] 

[Problem(s) to be Solved by the Invention]Iri the device which carried out, and used 
the visual reaction though it was nothing, there is a problem that it hides in an 
operator's finger and change of a foreground color becomes hard to see. When change 
of a foreground color is delicate, recognition is difficult for visually impaired persons, 
such as dysopsia. 

[0006]It may be indistinguishable in the device using an auditory reaction from the 
surrounding noise, and may fail to hear an electronic sound with it. Although an 
electronic sound can also be enlarged for preventing this, if it is made such, it will not 
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be clear anymore the electronic sound from which automatic ticket vending machine it 
is at a place which has arranged two or more automatic ticket vending machines, for 
example. It will become a surrounding trouble, if an electronic sound is made excessive 
case [ like a cellular phone ]. A hearing-impaired person cannot catch the reaction by 
an electronic sound. 

[0007]Although the above explained the case of the device which uses a touch panel, 
these technical problems are technical problems common to an information display 
device in which not only the information display device that uses a touch panel but a 
final controlling element does not have a substantial pushing stroke. 
[0008] 

[Objects of the Invention]It sets it as the 1st purpose that this invention provides the 
information display device which can give a positive operation feeling even if it is made 
in order to solve the problem of the above conventional technologies, and a final 
controlling element does not have a substantial pushing stroke. 
[0009]The 2nd purpose of this invention is to realize the simple information display 
device which decreased the part mark near a display surface or operation sides. 
[0010]The 3rd purpose of this invention is permitting the operation method (it is 
traced and operated) made to arrive at the target operation area, sliding a finger on a 
display screen, and making it such a reaction that the device side mistook until it 
traced and actually performed pressing operation in operation in the target operation 
area not shown. 

[001 1]The 4th purpose of this invention is to have changed the reaction from the 
device side with the places and operating physical forces which performed pressing 
operation, and to make an operation feeling variegated by it. 

[0012]The 5th purpose of this invention is to provide the device which extended the 
area of a display surface or operation sides. 

[001 3] It is also setting to one of the purposes of this invention to provide the 
operation input device using the principle which realizes the above information display 
devices. 
[0014] 

[The basal principle of an invention] Corresponding to the 1st above- mentioned 
purpose, dynamic reactions, such as vibration of operation sides and very small 
displacement, are used as a response from the device side to an operational input by 
this invention. For example, by using a piezoelectric element (namely, a piezoelectric 
transducer or a piezoelectric element) etc., operation sides are vibrated and a 
positive operation feeling can be given to an operator by it. 
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[0015]By the way, it is required to detect the operational input to operation sides as a 
fundamental request of an information display device which has an operational input 
function. Therefore, in the device constituted so that operation sides might be made 
to produce dynamic reactions, such as vibration, the both sides of the function which 
detects an operational input, and the function which generates a dynamic reaction 
must be given. 

[001 6]In here, the artificer of this invention notes that a piezoelectric element etc. are 
function means (the following, "bidirectional function means") convertible in both 
directions about a dynamic operation and an electrical signal. That is, in such a 
bidirectional function means, if an electrical signal is impressed, while producing 
dynamic reactions, such as vibration, if thrust is applied to this bidirectional function 
means, electric reactions, such as voltage, will be produced. 

[0017]Then, it is a basic principle of this invention to realize an operation detection 
function and a dynamic reaction generating function in combination by one 
bidirectional function means (or 1 set), using the characteristic of such a bidirectional 
function means positively. 

[001 8]In ******** and this invention, detection of an operational input is performed 
among many functions of a bidirectional function means by "the conversion function 
from a dynamic pressure to voltage (or current)", and the dynamic reaction to 
operation sides is produced by "the conversion function to the dynamic reaction from 
voltage (or current)." 

[001 9] A positive operation feeling can be given by this, without increasing part mark. 
[0020] 

[Concrete composition for solving a technical problem] The information display device 
of an invention of claim 1 constituted according to the above-mentioned principle, (a) 
The transparent or translucent final controlling element which has an information 
display face and (b) predetermined operation sides, and has been arranged on said 
information display face, Combine with said final controlling element and a dynamic 
operation and an electrical signal (c) A bidirectional function means convertible in 
both directions, (d) the manipulate signal drawing means which takes out the electrical 
signal generated from said bidirectional function means according to the operating 
physical force given to said operation sides as a manipulate signal, and (e) — it has a 
drive control means which answers said manipulate signal and sends out an electric 
driving signal to said bidirectional function means. 

[0021 ]And by said driving signal, the dynamic reaction produced in said bidirectional 
function means is transmitted to said operation sides, and is realized as an operator's 
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tactile feeling. 

[0022]In the invention of claim 2, in the information display device of claim 1, said 
drive control means compares said (e-1) manipulate signal with a predetermined 
threshold, and when said manipulate signal exceeds said threshold, it has a manipulate 
signal judging means which sends out said driving signal to said bidirectional function 
means. 

[0023]In the invention of claim 3, said manipulate signal judging means changes the 
mode of said driving signal in the information display device of claim 2 according to the 
size of said manipulate signal. 

[0024]In the information display device of either claim 1 thru/or claim 3 by the 
invention of claim 4, Spatially, said bidirectional function means (c-1) separates 
mutually, and is arranged, and while having two or more unit function means 
convertible in both directions, each a dynamic operation and an electrical signal, Said 
information display device is (f) further. It has a position signal generating means 
which generates the position signal which expressed the actuated valve position on 
said operation sides based on two or more electrical signals generated from said two 
or more unit function means according to the operating physical force given to said 
final controlling element. 

[0025]In the invention of claim 5, it has three or more unit function means distributed 
in two dimensions as said two or more unit function means in the information display 
device of claim 4. 

[0026]In the invention of claim 6, in the information display device of claim 5, said 
operation sides are approximately rectangle sides, and have four unit function means 
arranged in about 4 corners of said abbreviation rectangle side as said two or more 
unit function means. 

[0027]The invention of claim 7 is an information display device of either claim 1 
thru/or claim 3, and has a touch panel which generates the position signal according 
to the actuated valve position on said control means (b- 1) and said operation sides, 
[0028]The invention of claim 8 is an information display device of either claim 4 
thru/or claim 7. and said drive control means changes said threshold about said 
manipulate signal according to said position signal. 

[0029]The invention of claim 9 is an information display device of either claim 4 
thru/or claim 7, and said drive control means changes the mode of said driving signal 
according to said position signal. 

[0030]The invention of claim 10 is an information display device of either claim 2 
thru/or claim 9, and when the (g) aforementioned manipulate signal exceeds said 
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threshold, it is further provided with a logic gate means to transmit generating of said 

position signal to a predetermined information processing means. 

[0031]The invention of claim 11 is an information display device of either claim 1 

thru/or claim 10, and said bidirectional function means contains a piezoelectric 

element. 

[0032]In the invention of claim 12, it is accommodated in the portable housing which 
has the predetermined principal surface, and operation sides provide the information 
display device of either claim 1 which was exposed to said principal surface and was 
used as the portability type thru/or claim 10. 

[0033]The invention of claim 13 is an information display device of claim 12, is 
arranged fixed and equips further fields other than said principal surface of said 
housing with 1 or two or more operation switches which receive the operation 
according to the display information of said display surface. 

[0034]The invention of claim 14 is constituted among the inventions of claim 1 - claim 
13 paying attention to pinpointing of the actuated valve position by detection of thrust. 
[0035]Namely, the information display device of an invention of this claim 14, (a) The 
transparent or translucent final controlling element which has an information display 
face and (b) predetermined operation sides, and has been arranged on said information 
display face, Distribution arrangement is spatially carried out within limits combined 
with said final controlling element, and each a dynamic operation (c) Two or more unit 
function means convertible into an electrical signal, (d) the manipulate signal drawing 
means which takes out the electrical signal generated from said two or more unit 
function means according to the operating physical force given to said operation sides 
as two or more manipulate signals, and (e) — based on said two or more manipulate 
signals, it has a position signal generating means which generates the position signal 
expressing the actuated valve position on said operation sides, 

[0036]The invention of claim 1 5 is constituted among the inventions of claim 1 claim 
13 paying attention to the portion of the dynamic reaction according to detection and 
it of thrust regardless of the existence of a display surface. 

[0037]Namely, the operation input device of an invention of claim 15, Combine with 
the final controlling element which has predetermined operation sides, and the (b) 
aforementioned final controlling element, and a dynamic operation and an electrical 
signal (a) A bidirectional function means convertible in both directions, (c) the 
manipulate signal drawing means which takes out the electrical signal generated from 
said bidirectional function means by the thrust given to said operation sides as a 
manipulate signal, and (d) — it has the drive control means which answers said 
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manipulate signal and sends out a driving signal to said bidirectional function means. 
[0038]And the dynamic reaction of said bidirectional function means by said driving 
signal is transmitted to said operation sides, and is realized as an operator's tactile 
feeling. 

[0039]The invention of claim 16 adds the composition of an invention of claim 14 to 
the invention of claim 15. Distribution arrangement of said bidirectional function 
means was specifically spatially carried out within limits combined with said (b~1) final 
controlling element, and each is provided with two or more unit function means 
convertible into an electrical signal for the dynamic operation. And while said 
manipulate signal is acquired as two or more unit operation signals generated from 
each of two or more of said unit function means, (e) It is an operation input device 
further provided with the position signal generating means which generates the 
position signal expressing the actuated valve position on said operation sides based 
on said two or more unit operation signals. 
[0040] 

[Embodiment of the Invention]<1 . 1st embodiment > <outline of 1-1. device> drawing 1 
is a perspective view of the cash automatic accounts machine (ATM) 1 as an example 
of a system incorporating the information display device 100 of a 1st embodiment of 
this invention. This cash automatic accounts machine 1 equips the front face of the 
case 2 with the cash accounts part 3, and a card and the passbook insert portion 4. 
The information input and output part 5 is arranged, and the information display device 
100 is used for this information input and output part 5. 

[0041] Drawing 2 is an outline view of the information display device 100. Although the 
information display device 100 turns the principal surface to an approximately upper 
direction and is arranged in the example of use shown by drawing 1 , this information 
display device 100 is stood and illustrated in drawi ng 2. 

1 0042] In drawing 2, this information display device 100 is provided with the housing 
(01 of approximately case shape, and the portion accommodated in this housing 101 
is divided roughly into display operating section DP which faced the operator side, and 
controlling circuit part CT on that back side. 

[0043]The operation sides 11 of an approximately rectangle are exposed to principal 
surface MS of the housing 101. These operation sides 11 are transparent or 
translucent, and can view the display information of the information display face 21 
(refer to drawing 3) via the operation sides 11. The fixed push-button switch 102 can 
also be arranged on principal surface MS. 

[0044]drawing 3 shows the portion which is equivalent to display operating section DP 
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among the III — III sections of drawing 2 — it is an abbreviation sectional view in part. 
Drawing 4 is the fluoroscopy top view seen from the IV direction of drawing 3 . In 
drawing 3 , this display operating section DP has accommodated the liquid crystal 
display panel 20 in the case 40 where it has the window 41, and the principal surface 
of this liquid crystal display panel 20 is the information display face 21. 
[0045]As shown in drawing 4 , the four corners of the liquid crystal display panel 20 are 
adjoined, respectively, and the four piezoelectric elements E1-E4 are arranged. The 
piezoelectric elements E1-E4 are the unit function means as an element of the 
bidirectional function means 30 convertible in both directions about a dynamic 
operation and an electrical signal. These piezoelectric elements E1-E4 are being fixed 
to the bottom of the case 40 of drawing 3 , and near the four corners of the 
transparent or translucent navigational panel 10 is supported by those crownings. This 
navigational panel 10 is a glass plate, an acrylic board, etc., and has the plane shape of 
an approximately rectangle. 

[0046]Although various information can be displayed on the liquid crystal display panel 
20 variable, in the example of drawing 4 , the menu of automatic cash accounts of the 
bank is displayed. The fields R1-R7 where these menus were displayed are also the 
operation areas by a bank user. For example, if a bank user presses the field R1 top 
where "making a deposit" was displayed by the power more than predetermined by a 
finger, While this information display device 100 detects that "making a deposit" was 
chosen and notifies that to the host computer of a bank by operation mentioned later, 
it will be in the state where cash can be received. Synchronizing with it, the display in 
this information display face 21 changes to the screen where the guidance for 
acceptance of cash and a new operation menu were displayed. The size and position 
of these operation areas R1 R7 can be set up arbitrarily. The field R0 in drawing 4 
shows the field which is not the operation areas R1 R7 among the information display 
faces 21 . 

[0047]And in the device of this 1st embodiment, the piezoelectric elements E l E4 of 
drawing 3 are used as an element which served as the both sides of the detection 
means for detecting any of the operation areas R1 -R7 the bank user pressed, and the 
driving means for vibrating the navigational panel 10 finely according to that press. 
[0048]<the detection principle of a 12. actuated valve position) -~ before explaining 
the composition of the emainder in this device, the principle which detects any of the 
operation areas R1-R7 were pressed using the piezoelectric elements E1-E4 is 
explained. 

[0049]Drawing 5 is a model figure for explaining this principle, and d rawing 5 (a) 
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indicates the n piezoelectric elements E1-En made to arrange along near [ that ] a 
periphery to be the navigational panels 10M which have arbitrary two-dimensional 
shape. Drawing 5 (b) is the elevational view. Here, several n is three or more integers. 
[0050]Arbitrary points are made into the starting point 0, and the 
rectangular-coordinates system XYZ which makes XY side the inside of a field parallel 
to the plate surface of this navigational panel 10M is defined. And the case where the 
navigational panel 10M is pressed downward for the position of the point P (x, y) by 
the thrust F is assumed, this time — the XY coordinate value of the point P — it is (x, 
y) — the principle detected with the function of the piezoelectric elements E1~En is 
as follows. If it is obvious that it is about the Z coordinate of the point P on the plate 
surface which is the navigational panel 10M, and the actuated valve position of the XY 
direction in the navigational panel 10M is got to know, since it is enough, it is not 
necessary to search for the Z coordinate of the point P concretely. 
[0051]First, when the XY coordinates of the piezoelectric element Ek (k=1-n) are set 
to (xk, yk), these are the known values from a design. Since voltage will arise to the 
both ends if a pressure is applied by the bidirectional conversion function, each 
piezoelectric elements E1-En can know the power fk (k=1-n) added to those 
piezoelectric elements E1-En by it. If this power f1-fn is seen from the navigational 
panel 10M, it will become the reaction committed upward. 

[0052]From the balance of the power of the Z direction which took into consideration 
the thrust F and the power fl -fn added to the piezoelectric elements E1 -En about the 
navigational panel 10M which has the prudence W at this time, [0053] 
[Equation 1]F+W-sigma fk-0 is materialized. However, in this formula and each 
following formula, the sigma sigma shows the sum to 1 n about the subscript k. 
[0054]Next. from the balance of the moment of force of the circumference of the 
X- axis, and the circumference of a Y axis, [0055] 
[Equation 2]sigmafk-xk+F-x+W~x 0 0 [0056] 

[Equation 3]sigmafk~yk+F --y+W-y 0= 0 is materialized. However, (xO, yO) are XY 
coordinates of the center of gravity of the navigational panel I0M, and this is also 
known. 

[0057]It is each when several 1 and several 2 are transformed. [0058] 
[Equation 4]x=-(sigmafk"xk+W-xO)/F [0059] 

[Equation 5]Although set to y=-(sigmafk-yk+W-yO)/F, it is from several 1, [0060] 
[Equation 6]Since it is F=sigma fk-W, this is substituted for several 4 and several 5, 
[0061] 
[Equation 7] 
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x=-(s i gm afk-xk+W-xO)/( s i gm afk- W) 

[0062] 

[Equation 8] 

y=-(s igmafk-yk+W-yO)/ (si gmafk-W) 

[0063]It is since it will be set to x0=0 and y0=0 if the center of gravity of the 
navigational panel 10M is taken at the starting point of an XYZ coordinate system, 
[0064] 

[Equation 9]x=-(sigmafk-xk)/(sigmafk-W) 
[0065] 

[Equation 1 0]y=-(sigmafk-yk)/(sigmafk-W) 
It becomes. 

[0066]When only the angle theta (not shown) leans from the level surface, several 1 is 
[ the navigational panel 10M ], [0067] 

[Equation 1 1]It is set to F+W-cos theta-sigma fk=0, it responds to it, and several 9 
and several 10 are, [0068] 
[Equation 12] 

x=-(sigmafk-xk)/(sigmafk-W-COStheta) 
[0069] 

[Equation 13] 

y=~(sigmafk-yk)/(sigmafk-W-COStheta) 
It becomes. 

[0070]Several 12 and several 13 (or several 7, several 8; a nine number, several 10) 
are the general formulas which calculate the XY coordinates (x, y) of the operating 
point (pressing point) P from the detection value fk (k=1- n) of the power of the power 
in these piezoelectric elements El En. 

|,Q071.|It is as follows when these general formulas are materialized about the 
navigational panel 10 of this embodiment. That is, in the case of this embodiment, 
since it is rv : 4, when rectangular side length who specifies arrangement of the 
piezoelectric elements E1 E4 is made into 2a and 2b, respectively as shown in 
drawin g 6 and the origin of coordinates O is taken in the main (center of gravity) 
position of this rectangle, it is from several 12 and several 13, [0072] 
[Equation 14]x=a- {(f1+f3) - (f2+f4)} /(f 1 +f3+f2+f4-W-COStheta) [0073] 
[Equation 15] It becomes y=b-{(f1+f2) - (f3+f4)}/(f1+f3+f2+f4-W-COStheta). 
[0074]When it fixes spatially and uses the information display device 100 like this 
embodiment, can measure or calculate prudence ingredient W-costheta of the 
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navigational panel 10 beforehand here, but. In using for a portability type information 
display device like other examples mentioned later, the degree theta of angle of 
inclination changes variously. In such a case, although prudence ingredient 
W-costheta becomes less constant, also in such a case, the press operation positions 
by an operator can be pinpointed. The reason exists as follows. 
[0075]** Constitute a control section so that it may be effective, only when the sum 
of the detected quantity f1— f4 of the power by the above-mentioned piezoelectric 
elements E1-E4 is beyond a predetermined threshold first. If the quite bigger value as 
such a threshold fh than the prudence W of the navigational panel 10 is set up at this 
time, Since a peace (f 1 +f3+f2+f4) portion becomes quite larger than the portion of 
(-W-COStheta) among the denominators of the several 14 and several 15 right-hand 
side, a peace (f 1 +f3+f2+f4) portion serves as the principal part among the 
denominators of the several 14 and several 15 right-hand side substantially. For this 
reason, as several 14 and several 15 approximate expression, [0076] 
[Equation 16]x=a- {(f1+f3) - (f2+f4)} /(f 1 +f3+f2+f4) [0077] 

[Equation 1 7]y=b- {(f1+f2) - (f3+f4)} There are few errors also as /(f 1 +f3+f2+f4), and it 
is available in these several 16 and several 17. 

[0078]** In an information display device which operates a screen with a finger, so 
fine accuracy is not needed for pinpointing of press operation positions in many cases. 
That is, if it specifies [ the example of drawing 4 ] any of the operation areas R1-R7 
are operated, or whether these neither is operated, since it is sufficient, even if some 
error appears in detection of an operation pressed position by the prudence ingredient 
or other factors, it is fully equal to practical use. Preferably, the operation areas 
R1-R7 are not arranged densely, but separate and arrange a certain amount of 
interval mutually. Thereby, the erroneous detection near the border line of an 
operation area can be prevented. 

[0079]For the above reasons, a portability type information display device can also 
apply the above mentioned operation principle. Even if it is not a portability type, in 
setting up the bigger value as the threshold fh of thrust than the prudence W of the 
navigational panel 10, it is satisfactory for using several 9, several 10 or several 16, 
and several 17 as an approximate expression. 

[0080]The composition and operation of controlling circuit part CT ( drawin g /) of the 
information display device 100 are explained being based on <the composition of 1=3. 
controlling circuit part CT and operationX next the above principle. Although the 
example at the time of constituting controlling circuit part CT from a hard circuit here 
is shown, it may realize by software using a microcomputer. In that case, each 
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following circuit part is functionally realized by MPU and the memory of a 
microcomputer. 

[0081 ]In <thrust detection by 1-4. piezoelectric elements E1-E4> drawing 7 , each 
terminal voltage e k (k= 1-4) of the piezoelectric elements E1-E4 combined with the 
navigational panel 10 is given to the operation part 51 in parallel. 
[0082] Drawing 8 shows the internal configuration of this operation part 51. The 
numerical relation of the power and terminal voltage which are added to the 
piezoelectric elements E1-E4 is beforehand set to the signal conversion section 51a 
in the operation part 51. Each terminal voltage e k of the piezoelectric elements E1-E4 
is changed into the signal Sfk expressing the power fk (k= 1-4) in which it is added to 
the piezoelectric elements E1-E4 by this signal conversion section 51a, and these 
signals Sfk are given in parallel to the position calculation part 51b and the 
operating-physical-force primary detecting element 51c. 
[0083]The distance constants a and b (refer to draw ing 6) made to memorize 
beforehand are given again to the constant storage part 51c at the position 
calculation part 51b, and the position calculation part 51b computes the position 
coordinate (x, y) of several 16 and several 17 operating point mentioned already. When 
using several 14 and several 15 instead of several 15 and several 16, the constant 
storage part 51c is made to also memorize the value about a prudence ingredient 
(W - costheta), and it is also used. 

[0084]On the other hand, in the operating-physical-force primary detecting element 
51 d, total sigmafk of the power fk (k= 1 -4) is calculated. When also taking prudence of 
the navigational panel 10 into consideration, further, the value of (W-costheta) from 
the constant storage part 51c is also taken into consideration, and the operating 
physical force F is searched for from several 1 1. If the value of the operating physical 
force F searched for by this operating -physical-force operation part 51 d is made to 
use it as a value of the denominator of the operation (for example, several 16, 17) in 
the position calculation part 51b, it can be managed even if it does not calculate peace 
sigmafk on the both sides of a position calculation part and operating-physical force 
operation part. 

[0085]As for these results, from the operation part 51, actuated- valve- position signal 
SP who shows the actuated valve position P (x, y), and operating-physical-force 
signal SF which shows the operating physical force F are outputted. 
Actuated-valve-position signal SP has two ingredients (x, y). 
[0086]It returns to judgment of 1-5. actuated valve position (operation area)) 
drawing 7 , and actuated-valve-position signal SP obtained by the operation part 51 is 
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given to the area judgment part 52. The information (xh, xi+, yi- yi+:i=1-7) expressing 
each apex coordinates (refer to drawing 9 ) of the operation areas R1-R7 of drawing 4 
is inputted into this area judgment part 52 from the field classification storage parts 
store 53. The information on these apex coordinates is loaded from the information 
processing section 60 (drawing 7) mentioned later according to the display information 
in the time. 

[0087]The area judgment part 52 judges in any the operating point P shall be between 
these operation areas R1-R7 and the field R0 in the comparison judgment part 52a 
( drawing 10 ) as compared with each apex coordinates of the operation areas R1-R7 
produced by performing above the coordinate value (x, y) of the operating point P. In 
for example, the portion concerning the field R2 among the comparison judgment parts 
52a [0088] 

[Equation 18]x2- <= x <= x2+ — and — If the comparison operation of whether it is 
y2- <= y <= y2+ is carried out and this several 18 is materialized, it will be judged with 
the present operating point P being in the operation area R2. 

[0089]It is judged whether the coordinate value (x, y) of the operating point P is in the 
operation area R1 in a liquid crystal display screen - fields (non operation field) R0 
other than R7. 

[0090]Therefore, from the comparison judgment part 52a of drawing 10, the operation 
area R1 expressing whether either the operation areas R1-R7 or the non operation 
field R0 is directed - R6 partitioned-signal SR are outputted. While the operator is 
touching neither of the operation sides 11, actuated-valve -position signal SP is used 
as a non-activity level, and also let area judgment signal SR be a non-activity level 
according to it. In order to distinguish two or more fields R1-R0 and non-activity 
levels, area judgment signal SR is made into a multi valued signal with two or more bits. 
[0091] In ^judgment of 1-6. operating physical force> one side, and d raw ing 7, 
operating-physical force signal SF which shows the operating physical force F is 
given to the operating-physical force judgment part 54. Two or more thresholds 
Fh1 Fh4 which specify the operating-physical-force classification F0-F4 of d r a w ing 
1 I are inputted into this operating physical-force judgment part 54 from the 
operating-physical-force classification storage parts store 55. The information on 
these thresholds Fh1-Fh4 is also loaded from the information processing section 60 
mentioned later according to the display information in the time. Although the four 
operating-physical-force classification F0-F4 is prescribed by the example here, the 
division numbers of power can also be changed according to the display information in 
the time. 
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[0092]Area judgment signal SR from the area judgment part 52 is also inputted into 
the field classification storage parts store 55. And according to any the fields (the 
following, the "operation middle area R") where the actuated valve position P in the 
time belongs are, change has become possible about the value of the thresholds 
Fh1-Fh4. Therefore, for example, about the operation areas R1-R6, the value of the 
thresholds Fh1-Fh4 can be made small, and the value of the thresholds Fh1-Fh4 can 
be enlarged about the operation area R7. Although these correspondence relations 
are beforehand memorized by table format in the information processing section 60 of 
drawing 7 , the concrete changing method of these thresholds is mentioned later. 
[0093]However, it is a threshold for press by the operating physical force F in which 
minimum threshold Fh1 of the thresholds Fh1-Fh4 is smaller than it to regard the 
selection operation of a menu by neither of the cases, and is for tracing and making 
operation possible. That is, since an operating physical force is hardly added while 
tracing and only moving the finger on the operation sides 11, respectively in operation, 
it can trace by discriminating from an operating physical force by minimum threshold 
Fh1, and inner malfunction can be prevented. Since minimum threshold Fh1 has such a 
meaning, about this minimum threshold Fh1, what is considered as constant value is 
preferred irrespective of an operation area or display information. 
[0094]When calling four operating-physical-force classification F1 of the range of the 
one or more minimum thresholds Fh - F4 "valid operation power classification", the 
operating-physical-force judgment part 54, In the comparison judgment part 54a 
( drawing 1 2) in it, it is judged in any of valid operation power classification F1 - F4 the 
operating physical force F in the time is by comparing the operating-physicahforce 
thresholds Fh1-Fh4, respectively about the operating physical force F in the time of 
being directed in operating- physical-force signal SF. For example, [0095] 
[Equation 19]lf it is Fh1 <-■■ F < Fh2, it will judge with the press by valid operation 
power classification F1, [0096 J 

[Equation 20] If it is Fh4 < : : F, it will judge with press in the valid operation power 
classification F4, 

[009 7] It is if it puts in another way when there is no operating physical force F in all of 
operating-physical-force classification F1 - F4, [0098] 

[Equation 2l]When it is F<Fh1, it judges with press ("there is no substantial pressing 
operation") in the operating-physical-force classification F0. 
[0099]And about valid operation power classification F1-F4, a signal which is 
activated when the operating physical force F in the time belongs to those 
classification is generated. When valid operation power classification F1 - one signal 
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of F4 are also non-activity, the operating physical force F means being smaller than 
minimum threshold Fh1. 

[0100]Each signal from these valid operation power classification F1 - the judgment 
part 54a of F4 is given to the alternation gate 54b, and the operation valid signal FC as 
those logical sum signals is generated. Therefore, the operating physical forces F in 
that time are the one or more minimum judging thresholds Fh, and when judged with 
the operator doing pressing operation of the operation sides 1 1 substantially by it, this 
operation valid signal FC will be activated. Conversely, if it says, when the operator is 
not pressing the operation sides 1 1 at all, or when still final selection operation is not 
being performed although the operation sides 11 are touched, this operation valid 
signal FC will still be a non-activity level (when it traces and is under operation etc.). 
[01 01 ]Valid operation power classification F1 - the signal from each judgment part of 
F4 are outputted to the driving mode selecting part 72 of drawing 7 as the 
operating-physical-force decision signal FB. This is used as information for making 
the driving mode of the operation sides 11 by the piezoelectric elements E1-E4 
choose by in which classification the operating physical force F is. 
[0102]By the way, as shown in drawing 7 , area judgment signal SR from the area 
judgment part 52 is also inputted into the operating-physical-force classification 
storage parts store 55. This is because change of the value of the thresholds Fh1~Fh4 
is enabled according to the operation middle area R as mentioned already. According 
to the screen currently displayed at the time, from the information processing section 
60, two or more groups of the thresholds Fh1-Fh4 are inputted into the 
operating-physical-force classification memory 55, are memorized, and, specifically, 
choose 1 set of thresholds from the inside according to the field partitioned signal R. 
For this reason, in changing the threshold of the operating physical force F into every 
operation middle area R (or actuated valve position in that time) in this way, after area 
judgment signal SR is generated from the area judgment part 52, it is made to perform 
the operating- physical-force judging by the operating-physical- force judgment part 
54. This can be attained by only very small time's delaying the operation timing of the 
comparison judgment part 54a of dr awing 12 from the operating time of the area 
judgment part 52, for example, or inserting a delay circuit before this comparison 
judgment part 54a. 

[0103]In <gate of 1-7. area judgment signal R> drawing 7, area judgment signal SR 
outputted from the area judgment part 52 is outputted to the information processing 
section 60, the gate circuit 56, and AND gate 57. The operation valid signal FC is also 
inputted into this AND gate 57. 
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[0104]AND gate 57 searches for the logical product of area judgment signal SR and 
the operation valid signal FC, sets the value of the logical product to gate control 
signal G, and gives it to the gate circuit 56. In the gate circuit 56, when gate control 
signal G is activity (i.e., only when one portion of the operation sides 1 1 is operated by 
bigger power than minimum threshold Fh1), area judgment signal SR is passed. 
[01 05]Area judgment signal SR which passed through this gate circuit 56 is inputted 
into the 1 st treating part 61 in the information processing section 60. This 1 st treating 
part 61 tells that to an external instrument (for example, host computer) if needed 
while generating the control signal to the information processing and each part of a 
device according to the menu item in which the operator did selection operation by 
this area judgment signal SR. For example, when the "drawer" equivalent to the field 
R2 of drawing 3 is chosen, it switches to the alter operation screen of the drawer 
amount of money by driving the liquid crystal display panel 20 via the display driver 71 . 
[01 06]Area judgment signal SR which bypassed the gate circuit 56 and was inputted 
into the information processing section 60 on the other hand is inputted into the 2nd 
treating part 62 in the information processing section 60. In this 2nd treating part 62, 
even if substantial pressing operation in with a minimum thresholds [ by an operator / 
Fh ] of one or more power is not performed yet, one field of the operation sides 1 1 is 
contacted by a certain amount of [ an operator's finger ] power, and, sometimes, 
predetermined processing is performed. For example, the foreground color of the field 
where the finger is touching at the time can be changed, and things can show [ "as 
operation in which field it will be regarded if a depression is carried out in the position" 
and ] an operator. The audio assist "it is a "drawer" there" may be made to perform. 
[0107]<1 -8. driving mode selection) On the other hand, the mode-of-vibration 
selecting part 72 of drawing 7 which inputted area judgment signal SR and the 
operating-physical force decision signal FB chooses an operation middle area and the 
driving mode according to the classification of the operating physical force P. This 
driving mode specifies in what kind of mode the operation sides 1 1 are vibrated. 
[01 08] To any of operating-physical- force classification F1 - F4 as shown in dra wing 
13, the classification which makes it the 1st index to any of the fields R1 R0 for area 
judgment signal SR to belong, and the operating-physical force decision signal FB is 
expressing specifically belongs as the 2nd index, It is beforehand stored in the table 
72a which driving mode should be chosen to the combination of them 1 st and the 2nd 
index. The sign S1 1 in drawing 13 , S12, and ~ are the codes for choosing and 
specifying either of various kinds of driving modes like drawing 1 4, for example. 
[01 09] Drawing 14 shows typically various driving modes memorized by the driving 
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mode storage parts store 73. For example, drawing 1 4 (a) shows the mode in which 
continuous vibration is performed by small-size width, and drawing 14 (b) is the mode 
of vibration of large amplitude. Drawing 14 (a) and (b) shows the mode of vibration 
from which frequency differs, and, as for drawing 14 (d) and (e), drawing 14 (c) shows 1 
time or the example for performing twice for vibration of single time, respectively. 
Furthermore, drawing 14 (f) is the mode of vibration which gives only one vibration 
(one shot pulse). The example in the modes other than this is explained later. 
[01 10]Such driving modes have become identifiable in predetermined parameter code, 
and the vibrational frequency VF, the vibration amplitude VD, oscillating temporal 
duration VTs, etc. are those parameters in the example of draw i ng 14 (d). 
[01 1 1]A variation can be given to the drive of the operation sides 1 1 by returning to 
drawin g 13 and changing the memory content of the table 72a. For example, what is 
necessary is just to decide the code of the range of S1 1-S64 to specify the mode of 
vibration of drawing 14 (a) to give a vibration weak about the operation areas R1-R6. 
What is necessary is to specify the mode of vibration of drawing 14 (a) in 
operating-physical-force classification F1 of drawing 13 , and F2 and just to specify 
the mode of vibration of drawing 14 (b) by the operating-physical-force classification 
F3 and F4, respectively to enlarge the strength of vibration so that the operating 
physical force F is large. A weak vibration may be given although it is preferred to 
specify "he has no drive" as for the codes S01-S04 about the non operation field R0. 
[01 12]Thus, if one driving mode is chosen by area judgment signal SR and the 
operating-physical-force decision signal FB, the parameter value which specifies the 
driving mode will be read from the driving mode storage parts store 73 of drawing 14 , 
and will be given to the piezoelectric element actuator 75 of drawing 7 . oscillating 
voltage is given to the piezoelectric elements E1 E4 according to it — the 
piezoelectric elements E1--E4 vibration or while carrying out slight deformation, 
the vibration or very small displacement spreads to the operation sides 1 1 . This 
produces the operation of telling an operator about the operation having been 
received vibration or by making it sliding very small in the operation sides 1 1 tactile, 
when an operator pushes either of the operation areas R1 R7 by the power more than 
predetermined. 

[01 13] By the way, there is no sequence which specifies driving mode about the case 
where the operating physical force F is the one or less minimum threshold Fh in the 
table 72a of draw in g 13. This does not make the operation sides 1 1 drive in such a 
case, but originates in so not choosing driving mode. 

[0114]When the operating-physical-force decision signal FB is activity, parameter 
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signal V of the driving mode specified in the correspondence part of the table 72a is 
outputted to the piezoelectric element actuator 75 of drawing 7 by such composition, 
but. When the operating-physical-force decision signal FB is non-activity, the 
information on any driving mode is not outputted to the piezoelectric element 
actuator 75, either. For this reason, only when the with a minimum thresholds [ Fh ] of 
one or more operating physical force F is added to the operation sides 1 1, the 
operation sides 1 1 come to be vibrated or very small displaced. 
[01 15]When not changing in the size of the operating physical force F about the non 
operation field R0 but having set to "having no vibration", if it is the non operation 
field R0 even if the with a minimum thresholds [ Fh ] of one or more operating physical 
force F is added to the operation sides 11, vibration will not take place. 
[01 16]In the example of drawing 13 and drawing 14 , the selection rule from it is 
prepared at table format, and various kinds of modes of vibration may also hold this 
selection rule as a function which made operation area decision signal SR and the 
operating-physical-force decision signal FB two input variables. 
[01 17]By the way, in such driving mode selection operation, only when the with a 
minimum thresholds [ Fh ] of one or more operating physical force F is added to the 
operation sides 1 1, in order to make the piezoelectric elements E1-E4 drive, other 
composition can also be taken. That is, it is made to input into the gate circuit 72b 
which added AND signal G which is an output of AND gate 57 in the driving mode 
selecting part 72 of drawing 13 and in which it was formed as a gate control signal, as 
the dashed line 74 showed to d r awing 7 and drawing 13. This gate circuit 72b controls 
the transfer to the driving mode storage parts store 73 of the selected output from 
the table 72a, or transfer of parameter signal V of the driving mode to the driving 
mode storage parts store 73. That is, if the operating physical force F is smaller than 
minimum threshold Fh I . since AND signal G is certainly non-activity, it can forbid 
transfer of driving mode using this. The table 72a is specified only about area 
judgment signal SR, and such modification is effective especially when constituted as 
a device to which driving mode is not changed depending on the size of the operating 
physical force F. 

[01 18]That is, in such a case, it is a problem whether it is larger than minimum 
threshold Fh I , and to which operating-physical-force section F1 - F4 it belongs in 
beyond it does not need to judge the operating physical force F. For this reason, it is 
not necessary to generate the operating-physical-force decision signal FB, and 
transfer of the operating-physical-force decision signal FB from this 
operating-physical-force judgment part 54 to the driving mode selecting part 72 can 
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also be omitted in the operating-physical-force judgment part 54 of drawing 7 . For 
this reason, only when larger [ the operating physical force F ] than minimum 
threshold Fh1, in order to make generating of vibration of the operation sides 11 
permit in such a case, the additional gate circuit 72b is used and the utility using AND 
signal G which is an output of AND gate 57 becomes high. 

[01 19]It is more desirable to rewrite the table 72a of drawing 13 for every screen 
displayed on the liquid crystal display panel 20. That is, when the contents currently 
displayed on the liquid crystal display panel 20 change, various kinds of driving modes 
of the operation sides 1 1 can be colorfully used by changing the driving mode to 
choose for every operation area in the new display information for every 
operating-physical-force section to which the operating physical force F belongs 
again, for example, — although an operation area turns into a field which imitated the 
ten key when the menu item of a "drawer" is chosen and pulled out and it changes 
into the input screen of the amount of money — them — if — a depression is carried 
out — it is alike and may be made to, give single shot displacement like drawing 14 (f) 
for example In such single shot displacement, what is called a click feeling can be 
given to an operator. 

[0120]Thus, whenever a screen switches, in order to rewrite the contents of the table 
72a, table rewriting information is inputted into the driving mode selecting part 72 from 
the information processing section 60. Namely, synchronizing with the screen 
currently displayed on the liquid crystal display panel 20 changing the information 
processing section 60 of drawing 7, ** The new contents of the driving mode selection 
table 72b will be loaded to the threshold group which specifies new 
operating-physical-force classification for the coordinate value which specifies a new 
operation area to the operation area classification storage parts store 53 to ** 
operating -physical-force classification storage parts store 55, and ** driving mode 
selecting part 72, respectively. 

[0121 ]In <1-9. drive controlling) drawing 7, parameter signal V of the driving mode 
outputted from the driving mode selecting part 72 is given to the piezoelectric 
element actuator 75. The piezoelectric element actuator 75 has the high frequency 
oscillation circuit 76, and sends out the high frequency in the mode specified by 
parameter signal V to the piezoelectric elements E1-E4. By this, the piezoelectric 
elements E1-E4 are vibrated or very small displaced to the amplitude and timing which 
were specified. 

[0122]This dynamic reaction is spread to the navigational panel 10 of draw i ng 3 , and 
the operation sides 1 1 are vibrated or very small displaced for it by it. And it 
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recognizes that this vibration has been perceived by the operator in contact with the 
operation sides 1 1, and the self operational input was normally received. 
[0123]By the way, in drawing 7 , the piezoelectric elements E1-E4 are connected to 
the both sides of the operation part 51 and the piezoelectric element actuator 75 with 
predetermined wiring. Therefore, if high frequency is outputted from the piezoelectric 
element actuator 75, the high frequency will be transmitted also to the operation part 
51. In order to separate the voltage generated according to the operating physical 
force to the piezoelectric elements E1-E4, and this high frequency, a low-pass filter 
can be provided, for example into the signal conversion section 51a of drawing 8 . If it 
is made such, the high frequency of vibration can be cut with this low-pass filter, can 
take out only the dc component by an operating physical force, and can use it for the 
operation of the actuated valve position P and the operating physical force F. 
Interference of such a signal can also be prevented by making minimum threshold Fh1 
about the operating physical force F larger than the amplitude of the driving signal of 
the piezoelectric elements E1-E4. 

[0124]In being the information display that an operator's operational input is answered 
and a screen changes, it stops vibration, after only predetermined time vibrates the 
navigational panel 10, for example. This can be attained using the signal transduction 
course from the information processing section 60 of drawing 7 to the driving mode 
selecting part 74 by using parameter signal V of driving mode as a non-activity level 
compulsorily. The operation part 51 and the piezoelectric element actuator 75 may be 
unified, and incorporation of the signal from the piezoelectric elements E1-E4 and 
sending out of the high frequency to the piezoelectric elements E1-E4 may be 
switched in time using a switching circuit. The mode of vibration of a short time as 
shown in drawing 1 4 (d) and (e) may be chosen. 

[01 25]Drawing 14 (a) As long as the operator is applying the larger operating physical 
force F than minimum threshold Fh I in the case of the mode of vibration like (c), 
vibration continues. If an operator weakens the operating physical force F or lifts a 
finger from the operation sides 11, it will be detected by the operating-physical -force 
judgment part 54, and the operating physical -force decision signal FB to the driving 
mode selecting part 72 will become non-activity. As a result, parameter signal V of 
driving mode is set to a non-activity level, and vibration of the operation sides 1 1 
stops. 

[0126]<the main advantages of the 1-10. information display device 100> — the 
piezoelectric elements E1-E4 for giving an operator tactile feeling by operation with 
the information display device 100 of this embodiment as mentioned above, Since it is 
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used also in order to detect the field where the operator was selected, it is not 
necessary to prepare many elements separately per these. 
[01 2 7] Therefore, an effective operation feeling can be given, specifying which 
operation area was operated, without increasing the part mark of the operation-sides 
11 and information display face 21 neighborhood. 

[0128]Since this operation feeling uses a tactile sense, when the surrounding noise is 
loud, or even when the circumference is dark, it can obtain a clear operation feeling. 
Consciousness is possible not only to a hearing-impaired person but people with 
visual disturbance, such as dysopsia. 

[0129]In order not to consider that press by the operating physical force F smaller 
than minimum threshold Fh1 is effective operation, it is traced and can be operated. 
[0130]Since change of the driving mode given to the operation sides 11 by the 
difference in an operating physical force or an operation area is attained, a variegated 
operation feeling can be given to an operator. 

[0131]Since minimum threshold Fh1 of the operating physical force F can be changed, 
about the operation area (for example, operation areas, such as an officiaHn-charge 
call and an emergency dispatch) I want you to choose carefully, the confusion by a 
false drop can be prevented by setting up minimum threshold Fh1 more greatly rather 
than other operation areas. 

[01 32]<2. — 2nd embodiment > dr awing 1 5 shows the portion equivalent to display 
operating section DP of the information display device which is a 2nd embodiment of 
this invention — it is an abbreviation sectional view in part, and it is used, replacing by 
the structure of drawing 3. The example of a use mode and appearance of information 
of this 2nd embodiment are the same as that of drawing 1. and drawing 2 . 
[01 33]In drawing 15, display operating section DP of this 2nd embodiment pinpoints 
the actuated valve position by an operator with the touch panel 10T. This touch panel 
10T is a resistance film system thing, and has a transparent electrode arranged in XY 
side on a transparent substrate at the direct, matrix form of an M line N sequence, for 
example. Each of those intersections serve as a switch part, and output the 
actuated-valve-position signal of an XY direction by making each cell of a matrix into 
a unit. 

[01 34]This touch panel 10T is not only a resistance film system thing but (1). The 
touch panel of the photoelectric method which intercepts or attenuates with a finger 
etc. that data light enters into a photo detector from a light emitting device, and 
detects that actuated valve position, (2) The touch panel of the ultrasonic system 
which intercepts or attenuates with a finger etc. that the ultrasonic wave which came 
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out of the ultrasonic oscillating element goes into a vibration receiving element, and 
detects the actuated valve position, and (3) It may be an electric capacity-type touch 
panel etc. which detects the position which the finger etc. touched by change of 
electric capacity. 

[0135]The touch-panel support plate 42 may be a thing for reinforcement of the touch 
panel 10T, and when making the portion corresponding to the touch panel 10T into 
********** frame shape like the example of a graphic display, it may be an opaque 
member. When using plate-like, without using frame shape, forming by transparence or 
a translucent member is preferred. When the touch-panel 10T itself has the intensity 
of the grade which does not change by pushing operation, either, it is not necessary to 
form this touch-panel support plate 42. 

[0136]Although the residual composition of display operating section DP of drawing 1 5 
is the same as that of the thing of drawing 3 , in display operating section DP of this 
drawing 1 5 , the touch panel 10T performs detection of an actuated valve position, and 
the piezoelectric elements E1-E4 are used for the purpose of detection of the 
operating physical force to the operation sides 1 1, and the dynamic drive to the 
operation sides 1 1. 

[0137] Drawing 16 can also realize those functions in soft, although it is a lineblock 
diagram of controlling circuit part CT in the case of using display operating section DP 
of drawin g 1 5 and is indicated as a hard circuit like drawing 7 . Many elements of 
controlling circuit part CT of this drawing 16 have the same composition and function 
as a case of dr awing 7 , and below, a different portion from drawing 7 is explained, 
comparing drawing 16 with drawi ng 7 . 

[01 38]In drawing 16 , the actuated valve position of the touch panel 10T is pinpointed 
by the actuated~valve position specific part 51 T. However, since the touch panel 1 07 
is a matrix arrayed of an M line N sequence, actuated valve -position signal SP who 
shows this actuated valve position becomes the value which made the unit size of 
each cell of the touch panel 10T, 

[01 39]Although judged by the area judgment part 52, the composi tion and operation of 
this area judgment part 52 of whether this actuated- valve position signal SP is 
equivalent to any of the operation areas R1-R7 are fundamentally [ as the thing of 
d raw ing 7 ] the same. 

[0140]On the other hand, although each terminal voltage e k (k= 1-4) of the 
piezoelectric elements E1-E4 is given to the operation part 51 F in parallel, this 
operation part 51 F is equivalent to what omitted the position calculation part 51b from 
the composition of drawing 8. Namely, what is necessary is just to calculate the total 
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operating physical force F from the output voltage of the piezoelectric elements 
E1-E4, since pinpointing of the actuated valve position in this 2nd embodiment 
performs using the touch panel 10T. 

[0141]Operating-physical-force signal SF which is an output of the operation part 
51 F is outputted to the operating-physical-force judgment part 54, and it is judged to 
any of which operating-physical-force classification F0-F4 ( drawing 11 ) the operating 
physical force F belongs. 

[0142]Future composition and operations are the same as that of a 1st embodiment. 
In this 2nd embodiment, there is an advantage that there are especially few errors in 
detection of an actuated valve position besides the advantage in the device of a 1st 
embodiment. That is, when it pinpoints an actuated valve position by terminal voltage 
e k (k= 1-4) of the piezoelectric elements E1-E4, as mentioned already, it has influence 
of prudence of the navigational panel 10, etc. When comparatively large each of the 
operation areas R1-R7 is taken, this error hardly becomes a problem, but more exact 
actuated-valve-position detection is called for to make each area of an operation 
area small especially. In such a case, it is preferred to use the touch panel 10T like a 
2nd embodiment. 

[0143]Since the position calculation from terminal voltage e k (k= 1-4) will become 
unnecessary if the touch panel 10T is used, there is also an advantage that an 
operation area can be pinpointed at high speed. 

[0144]<3. 3rd embodiment > dj^iwin.gj.7.js an appearance perspective view of the 
information display device 200 concerning a 3rd embodiment of this invention, and 
d rawi ng 18 is that front view. This information display device 200 serves as a game 
machine liquid-crystal-display type [ as one example of a portability type information 
display device ]. The operation sides 1 1 have exposed this information display device 
200 to principal surface MS of the housing 201 of a cube type. These operation sides 
are equivalent to the surface of the navigational panel 10 of drawing 3, or the touch 
panel 1 01 of drawing 15. A back display operating section and controlling circuit part, 
comprise these operation sides 1 1 like display operating section DP of a 1st 
embodiment or a 2nd embodiment. 

[0145]The operation areas R1-R4 displayed with the liquid crystal display panel 
penetrate in the operation sides 1 1 of drawing 1 7, and it is visible to them. These 
operation areas R1-R4 are typically displayed along with a side part. To drawi ng 17, an 
operator grasps the both sides of the housing 201 with both hands, as a dashed line 
shows, and he presses and operates these operation areas R1-R4 with the thumb. If it 
is bigger thrust than a predetermined threshold while the position of this pressing 
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operation is detected, while that operational input will be received and the display 
object 210 ( drawing 18 ) in a screen will change, the operation sides 1 1 are vibrated or 
very small displaced in the predetermined mode. Operation of this hit is the same as 
that of 1st and 2nd embodiments. 

[0146]On the other hand, in this information display device 200, the fixed manual 
operation button 203 is formed in the side of the housing 201. As shown in drawing 19 
as a rear elevation, the cell case cover 224 is avoided also at the rear face 220 of the 
housing 201, and the fixed manual operation button 221,222 and the cross-joint 
manual operation button 223 are arranged. These fixed buttons 203,221-223 can be 
assigned to movement, operation, etc. of a start/end of a game, the change of the 
display information of a screen, and the object in a screen. Typically, these fixed 
buttons 203,221-223 are operated with fingers other than the thumb among the 
fingers which grasped the housing 201. 

[0147]With this conventional kind of device, while the liquid crystal display screen had 
a function of only a display, since the fixed button was arranged at principal surface 
MS, the area of the liquid-crystal-display side was narrow. However, in the 
information display device 200 of this embodiment, since the operational input is 
possible also for the operation sides 1 1 on a liquid crystal display screen, much area of 
principal surface MS can be used as a display operation side by moving a fixed button 
to fields other than the principal surface of the housing 201. 

[0148]Although only the fixed button was provided with the conventional device, since 
the display information and the position of the operation areas R1-R4 are variable in 
the device of this embodiment, according to various situations, a variegated 
operational input becomes possible. 

[0149]As shown in drawing 1 7 , there is the electric power switch 202 in the ceiling 
surface of the housing 201, and such an electric power switch 202 and the sound 
volume adjustment dial are arranged also with the conventional device in fields other 
than principal surface MS. However, character differs between an electric power 
switch or a sound volume adjustment dial in that it is said that the fixed buttons 
203,221-2.23 in the device of this embodiment are the operation switches for receiving 
the operation according to the display information of the information display face. If it 
says in the example of a game machine, these fixed buttons 203,221-223 will be 
buttons relevant to a game content. 

[0150]When this invention is applied to such a game machine or a portable information 
display terminal (what is called mobile computing devices), it not only can give an 
operation feeling by vibration of the operation sides 1 1, but it can raise presence, such 
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as a game. That is, vibration can also be given to the operation sides 1 1 according to a 
motion of the display object (for example, KYAYARAKUTA) on a screen, and the 
operation sides 1 1 can also be vibrated synchronizing with a sound. 
[0151]If the phase of the high frequency given to the piezoelectric elements E1-E4 
shall be differed, it will also be possible to give vibration like the progressive wave 
which progresses towards the other end from one end of the operation sides 11, and 
interest, such as a game, will increase further by it. 

[0152]<Embodiment of 4. others> drawing 20 is a figure showing other examples 
available as an information display device of this invention, and shows some operation 
sides 1 1 overlapping the information display face 21 and on it. The volume-control 
knob portion of audio equipment is displayed on a liquid crystal display panel, and it 
comprises this example so that it may be made to operate it with an operator's finger. 
Displaying the slide mold volume knob 301 for every compass, specifically placing the 
finger 303 on it, and applying thrust. If the finger 303 is moved in the direction of "H" 
or "L" along the volume adjustment line 302, actual volume will change the display of 
this volume knob 301 moving along with it. It tells an operator that it is under 
operation when the operation sides 1 1 vibrate with it. 

[0153]The vibration amplitude changes with the positions of the volume knob 301 
currently operated at the time. For example, when the volume knob 301 is in section 
Y L , it is in section Y M by small-size width and it is in section Y H with inside amplitude, 
the operation sides 1 1 are vibrated with large amplitude. By this, the operator can get 
tactile feeling according to the present volume. According to the Y coordinate of the 
volume knob 301, amplitude can be increased continuously. 

[01 54] Drawing 22 shows the example of concrete composition for realizing such a 
function. This drawing 22 is shown and some deformed portions of drawing 7 of a 1st 
embodiment, or dr a wi ng 16 of a 2nd embodiment from the information processing 
section 60. Information y D which shows to any a Y coordinate on display shall belong 
between section Y L , Y M , and Y H about the volume knob 301 under operation in the time 
is transmitted to the driving mode selecting part 72. The table 72a in this driving mode 
selecting part 72, A relation which chooses driving mode according to this Y 
coordinate identification value y D is memorized by table format, and if Y coordinate 
identification value y D is large and the mode of vibration of large amplitude is small, the 
mode of vibration of small-size width will be chosen from the driving mode storage 
parts store 73. Each mode of vibration of large amplitude, inside amplitude, and 
small-size width is memorized by the driving mode storage parts store 73. 
[0155]When amplitude wants to change continuously, it gives the driving mode 
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selecting part 72 about the volume knob 301 by making the value of a Y coordinate on 
display itself into Y coordinate identification information y D , and may be made to 
decide a vibration amplitude using the increasing function of this Y coordinate 
identification information y D . 

[01 56]In any case, knob operation of being full of presence is realizable. 
[01 57] Drawing 21 is a figure showing the example of use similar to d rawing 20 . The 
finger 303 has come to be able to carry out pressing operation of the push button 
display 304L by the side of low volume, and the push button display 304H by the side 
of the amount of loud sounds in the example of this drawing 21 . For example, if 
pressing operation of the push button display 304H by the side of the amount of loud 
sounds is carried out, while the slide displaying 305 will move along the volume 
adjustment line 302 and volume will become large, the vibration amplitude of the 
operation sides 1 1 also increases. In this case, the information which shows to any the 
Y coordinate of the slide displaying 301 per volume knob 303 under operation in that 
time itself or its Y coordinate shall belong between section Y L , Y M , and Y H is used as 
information y D of drawing 22 . 

[0158]Other composition and operations are the same as that of the device of a 1st 
embodiment or a 2nd embodiment. 

[01 59]<5. modification) <5~1. bidirectional function means> As the bidirectional 
function means used by this invention, or a unit function means as that component, it 
is usable in various things, such as combination of** piezoelectric element, ** 
electromagnetism solenoid, and a plunger, and combination of ** electromagnet and a 
permanent magnet. In what uses an electromagnetic operation like ** or ** among 
these, the thrust to operation sides produces change of magnetic flux distribution, and 
induces voltage between the terminals of a coil. And the size of thrust can be judged 
by amplifying the voltage. That is, it uses that these are provided with the function of 
the both sides of a displacement sensor and an electromagnetism driving means. 
[0160]When using a piezoelectric element, a piezoelectric film besides the 
piezoelectric element of a ceramic system etc. may be used. D raw ing 23 is a pari 
drawing showing the example using the piezoelectric film 310. In this example, the 
piezoelectric film 310 is arranged under near the four corners of the navigational panel 
10 or the touch panel 10T, and these piezoelectric films 310 are supported with the 
elastic bodies 31 1, such as a spring and rubber. The display of a screen is performed 
by the liquid crystal display panel (not shown) arranged under the navigational panel 
10 or the touch panel 10T like each embodiment mentioned already. If an operator 
presses the part of a request of the navigational panel 10 or the touch panel 10T, 
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thrust and a pressed position are detectable by [ in which the elastic body 31 1 
contracts according to the thrust and pressed position ] voltage's arising in each rear 
surface of the piezoelectric film 310 both, and detecting it. 

[0161]<Extension into 5-2. operation input device> drawing 24 is a sectional view 
showing the switch as an example of the operation input device which realized the 
basic principle of this invention most simply. This switch has arranged the 
piezoelectric element ES at the pars basilaris ossis occipitalis of the case 321, and 
arranges the operating plate 323 as transparent as the inprinting board 322, or 
translucent on it. The upper surface of the operating plate 323 turns into the 
operation sides 324. 

[0162]The wiring 327 is extended from the piezoelectric element ES, and this wiring 
327 is connected to the press primary detecting element 325 and the actuator 326. By 
detecting the terminal voltage of the piezoelectric element ES via a low-pass filter 
etc., the press primary detecting element 325 detects press of the operation sides 
234 by an operator, this press detection part 325 sends out a switching signal to an 
external instrument, when the terminal voltage of the piezoelectric element ES is 
larger than a predetermined threshold — a detection command signal to both the 
piezoelectric element actuators 326, [ send out and ] By it, the piezoelectric element 
actuator 326 generates the high frequency of a predetermined vibration pattern, 
sends it out to the piezoelectric element ES, and vibrates the piezoelectric element 
ES. The operation sides 324 vibrate via the inprinting board 322 by that cause, and 
tactile feeling which directs that the operational input was received by the operator is 
given. 

[0163]Thus, it can realize only by the piezoelectric element ES of one **, or an 
one-set piezoelectric element, without preparing another means for detection of 
pressing operation, and grant of the vibration to operation sides also about a switch 
without a variable display surface, if the principle of this invention is followed. 
[0164]There may not be the inprinting board 322 in the switch of drawing 24 . In this 
case, a fixed display may be performed on the surface of operating plate 324 self, and 
it may display out of this switch. That is, itself can extend this invention also to an 
operation input device without a display surface. 

[0165]<the modification of 6. others> - the following modification is also possible in 
addition to each composition explained as the embodiment and modification of this 
invention. 

[0166]When two or more unit function means (piezoelectric element etc.) detect the 
actuated valve position of a navigational panel like a 1st embodiment, it is preferred to 
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distribute three or more unit function means in two dimensions. That is because the 
actuated valve position in a two-dimensional field can be pinpointed correctly by 
detecting thrust by three or more points. 

[01 67]If a piezoelectric element is arranged to each of two sides which will counter if 
only usage that the place of the operation area is located in a line in one dimension is 
carried out on the other hand, an actuated valve position can be pinpointed in one 
dimension, therefore — typical — three or more points — desirable — rectangular 
navigational panel **** — although a unit function means is arranged in four points or 
the position beyond it, the number of unit function means can be fluctuated according 
to the shape of a navigational panel etc., or the mode of use. 

[0168]As the mode in which a dynamic reaction is given to operation sides, **. Hold 
this, while carrying out the transverse slide of the ** navigational panel to which the 
transverse slide of one shot of the navigational panels is carried out suddenly and 
pushing the operation sides 11.**. Hold this, while lowering suddenly ** navigational 
panel which lowers one shot of navigational panels and pushing the operation sides 11. 
** While raising suddenly ** navigational panel which raises one shot of navigational 
panels (equivalent to drawing 14 (f)) and pushing the operation sides 11, there is 
holding this etc., and the driving mode storage parts store 73 of d rawing 1 4 can be 
made to memorize these. 

[01 69]Since ** will be [ among these ] a direct-current driving signal in **, **, and ** 
if**, **, and ** generate a pulse driving signal, In detecting terminal voltage e k (direct 
current) produced in the piezoelectric elements E1 E4 by pressing the operation 
sides 1 1, it is necessary to prevent gathering a driving signal. Among these, in the 
above-mentioned ** and **, since the displacement direction of a piezoelectric 
element differs from the displacement direction (from operation sides to facing down) 
by an operating physical force, If wiring is also made into another thing while making 
into a different place the terminal position which gives a driving signal, and the 
terminal position which takes out signal e k , the driving signal of a piezoelectric element 
and the terminal voltage by an operating physical force are mutually separable. 
[0170]On the other hand, in **, since the voltage by a driving signal and the terminal 
voltage by an operating physical force appear in the part where a piezoelectric 
element is the same, it is necessary to distinguish them mutually. This is solvable by 
setting up greatly minimum threshold Fh1 to an operating physical force rather than 
the value of direct-current driver voltage, for example. 

[01 71 ]In this invention, other members may be inserted between the navigational 
panel 10 or the touch panel 10T, and the piezoelectric elements E1-E4. That is, it is 
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not asked whether the combination with a final controlling element and a bidirectional 
conversion function means is direct or indirect. 

[01 72]As a variable information display means, the combination etc. of not only a liquid 
crystal display panel but EL (electroluminescent element) display, a plasma display, 
thin CRT, an LED array and a liquid crystal shutter, and the photogen and light 
reflector which illuminate it can also be used. 

[0173]Also when using a fixed display means, not an inprinting board but paper and a 
sheet may be stuck. 

[0174]When carrying out this invention as an operation input device without an 

information display face, two or more unit function means may be distributed in two 

dimensions like a 1st embodiment, and the function in which an actuated valve 

position is detected based on each output from them may be given. Such an operation 

input device can be used as a sliding pad which is one sort of the pointing device of a 

portable personal computer (what is called a notebook sized personal computer), for 

example. Since a motion of the finger on the operation sides in such a case can be 

recognized visually as a motion of the cursor on screens, such as a liquid crystal t 

display of a personal computer, the operation input device itself does not need to have 

a display function. 

[01 75]In such a case, multidata input of the threshold of an operating physical force is 
carried out, and, in the case of the operating physical force of the minimum threshold 
- the maximum threshold within the limits, it incorporates as a movement command of 
cursor, and, in the case of the operating physical force beyond the maximum threshold, 
can incorporate as the same operation as the click of a mouse. Also when it is not 
necessary to provide the button for a click separately on the main part of a notebook 
sized personal computer and, and doing in this way and the button for a click is 
provided separately, click operation can also be easily done only with a sliding pad. 
[01 76]As the function means in the case of using this invention only for detection of 
the existence of operation, and a unit function means in the case of applying only to 
detection of an actuated valve position, it is also possible to use electrical conductive 
gum, a load ceil, etc. 
[0177] 

[Effect of the InventionjAs explained above, while the operating physical force applied 
to operation sides by using a bidirectional function means convertible in both 
directions in the dynamic operation and the electrical signal is detectable according to 
the invention of claim 1 - claim 12, By answering a manipulate signal and giving an 
electric driving signal to a bidirectional function means, the operation sides can 
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operate dynamically and an operation feeling can be given to an operator. 
[0178]For this reason, even if a control means does not have a substantial pushing 
stroke, a positive operation feeling can be given. It is tactile, and since neither vision 
nor an acoustic sense is used, when the circumference has noise, or even when the 
circumference is dark, consciousness is possible for this operation feeling. Also in a 
visually impaired person or a hearing-impaired person, consciousness of the dynamic 
reaction of operation sides is clearly possible. 

[0179]Since detection of an operating physical force and a dynamics operation of 
operation sides are realizable by one means, it becomes the simple information display 
device which decreased the part mark near an information display face or operation 
sides. 

[0180]According to the invention of claim 2, since he is trying to give a driving signal 
to a bidirectional function means when a manipulate signal exceeds a predetermined 
threshold, only by very small thrust, it does not generate, but it traces and operation 
becomes possible, and a driving signal does not show the reaction which the device 
side mistook until it actually performs pressing operation in the target operation area. 
[0181]According to the invention of claim 3, since the mode of a driving signal is 
changed according to the size of a manipulate signal, an operation feeling can be made 
variegated. 

[0182]According to the invention of claim 4, it is possible to generate the position 
signal which expressed the actuated valve position on operation sides by two or more 
unit function means which constitute a bidirectional function means, and since the 
actuated valve position on operation sides is pinpointed, it, is not necessary to add 
other means. 

[01 83]According to the invention of claim 5, the actuated valve position on superficial 
operation sides is detectable by three or more unit function means, 
[0184]In particular, according to the invention of claim 6, an use area can use the 
operation sides of a large rectangle, and the actuated valve position on the operation 
sides can be detected. 

[0185]According to the invention of claim 7, since an actuated valve position is 
pinpointed with a touch panel, the specified accuracy of an actuated valve position is 
high, and the time which position specification takes is also short. 
[0186]According to the invention of claim 8, since the threshold of an operating 
physical force is changed by the actuated valve position, sensitivity can be changed 
according to the position which carried out pressing operation, and an operation 
feeling can be made variegated. 
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[0187]According to the invention of claim 9, since the mode of a driving signal is 
changed by the actuated valve position, an operation feeling can be too made 
variegated. 

[0188]According to the invention of claim 10, when an operating physical force 
exceeds a predetermined threshold, in order to validate a position signal substantially, 
it traces and an erroneous input is not made by operation. 

[0189]According to the invention of claim 11, since the function means for giving 
detection of an operating physical force and the dynamic operation to operation sides 
is constituted from a piezoelectric element, while being easy to miniaturize a device, it 
is highly precise and detection of an operating physical force is attained. 
[0190]According to the invention of claim 12, since the above-mentioned information 
display device is accommodated in housing and it is considered as the portability type, 
sufficient operation feeling can be given, using an information display face effectively. 
[0191]Since 1 or two or more operation switches which receive the operation 
according to the display information of the information display face in a portability 
type information display device are formed in fields other than the principal surface of 
housing according to the invention of claim 13, Many portions of the principal surface 
of housing can be used for the operation sides which lapped with an information 
display face and it. 

[0192]And in accordance with operation switches other than the principal surface, 
various operational inputs become possible, using the principal surface of housing 
effectively, since the operational input is possible also in the operation sides. 
[0193]According to the invention of claim 14, since an actuated valve position is 
pinpointed with each output signal of two or more unit function means, an actuated 
valve position can be pinpointed, without using a touch panel. Although a touch panel 
may malfunction with surface dirt etc., in order to change thrust into an electrical 
signal in this invention, there is also little fear of such malfunction. 
[0194]According to the invention of claim 15, while extending the basic principle of the 
above-mentioned invention, constituting the operation input device and obtaining an 
operation feeling having no stroke and positive, part mark also serve as few operation 
input devices. 

[0195]The invention of claim 16 unites and has an advantage of an invention of claim 
14, and an advantage of an invention of claim 15. 
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[Brief Description of the Drawings] 

[Draw ing 1]It is a figure showing the example of a system incorporating the 
information display device 100 of a 1st embodiment of this invention. 
[Drawing 2] It is an outline view of the information display device 100 of drawing 1. 
[Drawing 3] the portion which is equivalent to display operating section DP among the 
III— III sections of drawing 2 is shown — it is an abbreviation sectional view in part. 
[Drawing 4]Drawing 4 is the fluoroscopy top view seen from the IV direction of 
drawing 3 . 

[Drawing 5] It is a common model figure for explaining the principle which detects the 
pressed operation area using a piezoelectric element. 

[Drawing 6] It is a model figure for explaining the principle which detects the operation 

area pressed in a 1st embodiment using a piezoelectric element. 

[Drawing 7] It is a block diagram of controlling circuit part CT in a 1st embodiment. 

[Drawing 8] It is an internal block figure of the operation part 51. 

[Drawing 9] It is an explanatory view of the apex coordinates of an operation area. 

[Drawing 10] It is an internal block figure of the comparison judgment part 52a. 

[Drawing 1 1]It is an explanatory view of the operating-physical-force classification 

F0-F4. 

[Drawing 1 2] It is an internal block figure of the operating-physical force judgment 
part 54. 

[Drawing 13] It is an internal block figure of the driving mode selecting part 72. 
[Drawing 1 4] It is a figure showing typically the various modes of vibration memorized 
by the driving mode storage parts store 73. 

[Dl§MQSJ^ t h e portion equivalent to display operating section DP of the information 
display device which is a 2nd embodiment of this invention is shown it is an 
abbreviation sectional view in part. 

[Drawing 1 6] It is a lineblock diagram of controlling circuit part CT in the case of using 
display operating section DP of drawing 15. 

[Drawi ng J 7] It is an appearance perspective view of the information display device 

200 concerning a 3rd embodiment of this invention. 

[Drawing 18 ] It is a front view of the information display device 200. 

[Drawing 1 9] It is a rear elevation of the information display device 200. 

[Drawing 20] It is a figure showing other examples available as an information display 
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device of this invention. 

[Drawing 21] It is a figure showing the example of use similar to dr awing 20 . 
[Drawing 22]It is a regional block figure for realizing the function in the device of 
drawing 20 . 

[Drawing 23] It is a part drawing showing the example using the piezoelectric film 310. 
[Drawing 24] It is a sectional view showing the switch as an example of the operation 
input device of this invention. 
[Description of Notations] 

E1-E4 Piezoelectric element (unit function means) 

Terminal voltage of the piezoelectric element of k-th e k 

R1-R7 Operation area 

P (x, y) Actuated valve position 

R The field under operation 

F Operating physical force 

SF Operating-physical-force signal 

SP Actuated-valve-position signal 

FC Operation valid signal 

FD Operating-physical-force decision signal 

G Gating signal 

V The parameter signal of driving mode 

F1-F4 Operating-physicahforce section 

Fh1 -Fh4 Operating-physical-force threshold 

Fh1 The minimum threshold of an operating physical force 

DP Display operating section 

CT Controlling circuit pari; 

MS The principal surface of housing 

10 Navigational panel 
1 01" Touch panel 

1 1 Operation sides 

20 Liquid crystal display panel 

21 Display surface (information display face) 
30 Bidirectional conversion function means 

51 Operation part 

52 Area judgment part 

54 Operating-physicahforce judgment part (manipulate signal judging means) 
56 Gate circuit 
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57 AND gate 

60 Information processing section 

72 Mode-of-vibration selecting part 

73 Mode-of-vibration storage parts store 
75 Piezoelectric element actuator 

100.200 Information display device 

101.201 Housing 



[Translation done.] 
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> y «ors § n . »fpH3Wfflrta^B6catw u r bj»m £ 
3tifcf»*Ji i &i» uif^ia i o ©or *i#>©t»ss* 

[ M^s l 3 ] i 2 ©tf f ga^Rgr * o r , 

m&»? i> > ^©B>(fHiffi«n©fflCC@SS<JicSHg$ 

* tc\mm.(o\m^ 4?*. icmz. hct mm 

30 £-r5ti!«3^RH. 

[if #31 1 4 ] 'If $g*^«gr * or, 
(a) tffga^ffl£- 

cb) mm<mrfffi£tib> mmmmmm±.t<tmm 

CO mfiBf*^£*S^-r StSHfir '^iBWtc^lBB 
^©*ii«^ia£, 

Co mmmmt^-z. h nfcaif^ cc j: r frgatKK 
©*<iat^©^oi£a-rsmtijf#4S^©»mf# 

co wmmmommm^m^x . m&mm±<D 

[if#Jl l 5 ] fMMr*^t, 

ca) Bfse<c«fpii* mt sjft^api - 

CO mriafif^fiicfe^L, ^AWPffltS^^i* 

co iria^ffl^^enfcffE^icj; ^xmaws 
50 TMmt#ffiWu^fa£, 



3 

mt nzmm z>wwm?m £ . 

msmimiz&mz tixwmotm t u xmn 3 n a 
mum 1 6 ] tmm 1 5 ©atfivUjga-c* ^ r , 

K, 

fjiBSftA^g^ 

(e) frieffl^oWismi-^fc^'^T, Mta^fffl 

Bo 
[0 0 0 1 ] 

[0 0 0 2] 

[ m^omm ] sftA^awfr&wr § t# «ai^s© o 

[0 0 0 3 ] tC6*S, ^©JSffi-C. Zv^'^-Mt^ 

©ff h o-i'#!a«^a'r*Sfc&K:tftftA* 
fctfofcil^fflSMt (SftfBS) mtiit), &fl*££ 

[0 0 0 4] C©£ 5 ^Wfic^jSL-r, SfPA*^ 

Ktttswtt w e nfcB8teaiftffifflim©^e*^{t s -e 

It t) 7 7 ? V » 3 S & £©tl:EWJ5f£^ , 8^*26 
£f 4 & £ ©tt£ffJJ5J££ £ D 3 -li 3 i: 5 ft IA ft 3 

[0005] 

*{b*«ttS>r* £«£itB> PSft £'©ffiXPt#«Cc« 
[0 0 0 6 ] *fc. KKWSit^fWLfcggrtt. J9 

H©«^K*9n-r*^- : &'&i«*as-r«^t)*s. cn§ 



(3) if# &W 1 1 -2 1 2 7 2 5 

4 

.t^KfSi. fc£*Bt»K©B«»^*IS'!IkT* 
S«t5&»err«. fOBtt^afrfc©*?*-?** 

»##tc tt*Ff fc «t BB * Bt 4 C £ *s t? * & 

[0 00 7] JiLhB* ? ? A^£ffifflUcSg©»£ 
(C^^TI^L/c^. Cft6©fi?JSB> 

ja^x h o - * j; 5 &ti$B*^«c*a© 

ISS£^-oTL^ 0 
[0 0 0 8] 

[mWVBMl c©»i«»±iB©«fc 9 ttfl£*Rfl5©MS 

mtnw lja^x h p - vomers. < t fc«n&an i tis* 
4 c £ #-c * 5 f»$ m&mw. mm zctzmi 
©§W£-rSo 

[0 00 9 ] C©»H3©SI 2 ©§«»*> St^ffl^SfPffi 
20 ©ttfi©§R D a D .58££«4>3 tffc ~> > 7-;U^m«^g 

[0010] *fc. c©i£K©^3©sw». 

iBffi±-C*-r-< 6 tt-o-o @ W<«ifNW*KS(jl 3 S»fP 
fc^-cw a flfj©»fP««-cm««:ff JBftf¥*fr 5 £ t?B 

[001 1 ] 3 etc. c©«w©»4©awtt. we» 

f^*ff -j fc^JT^Jtf'P^K J; -9 T iSglpiJ^ 6 ©SFE>£S 

30 -SC£t?&&„ 

[0 0 12] 3 6ic, c©^©^5©SWB. a/Sffi 

[0013] *fc, ±IB©«fc5&flWB^nSia*^-r 

©IEW©@W©0£"3£L''C^S. 
[0 0 14] 

[^©S*WMiI] ±IB©®l©@WK^tSLT, C 

awf A*{cjtfr4s«w*e.©ic^F£ 0 

40 S„ fc£^.«, (-rato^Eaffift^l^B 

3#, *nK«fc-3-r»f^#{c5tll&lftf^!«%^S£: £ 
/&5r*#So 

[0015] £C5-€\ J»fPA^«ffi4W-r5«*^ 
Sg©S*WSIf £ l/t. »fRB^©{|f¥A^&«»p-r 
Sci^jMfC**. l/fci^-C, fftffffltcj^tttti*© 
^¥ WSI£*4 D3-&5J;^tc1ffigL, fcggtc te 1 » t 

« i ©jR^ifffctt & & 
50 [0 0 16] CCKtW, C©|gf^©^#B, E« 



a, %EPJirr tc^wsts* 

Eft £'©1IMWKJ£££ D S o 
[ 0 0 1 7 J * CT?, t © <fc 5 &jK£ffilMn£$l®titt 

So 

[0018] -r&fofc, t©^Bjir»>!5tf?faMM:© 
©sbhmbj icxixmftAtxDmmttn. mm 

[0019] CfttCfc-oT. Sn'&jSffcfcff 

< , mt&wm****. aci a. 

[0 0 2 0 ] 

[8WH*i?ifc**fc»©£fl#rtftS] ±ia©MfflKse^ 20 
1 ©»w©tf #Ra^g«. ca)W 

±ksb s n/cjSHj $ fc«^jSBj©^g[5 i , coin a 

*Htta5R*IfiI««*R £ , Cc0l«aifffliK#* 6 ft 
1t&m K «fc o T flWE5^l<W**BW» S«» 

W&IBBim-^* jUffi-r SH«J$i|»K £ S . 

[ 0 0 2 1 ] -eor. mrfaiEWiff^^j:- 3 Ttifiis^^ 30 

[0 0 2 2 ] CilTit SWtS 1 ©'WfBit^ 

»*. s £ t Kfriaigttft #%friajK^ifii»«B*S{caiuj 
[0023] 11*113 (ommvu. imm2 ©t*«n^ 

©** 3 KjSDTifiaigSftfB^©*- K^ST SC £ 40 

[0024] rn^mA (Dmmr-te^ imm 1 uii* 
iH3 ©^f ^©ttss^gccfc^T. mrta^^ts 

(c-i) 3!IHWfcffiEKIl*iTE«3*i. * 

ft-enayj^wfitf! £ *sut# £ *>R*iftirsainc«& 
^^©^fi^^ia^w-r a £ £ % k , ftcim&ftg 

a*. 3 Cf) ttratfWK^A^tlWtfP^K 

git sfAgft^tife^is^ff * s» 50 



1 1-212725 

6 

[0 02 5] |ff$a 5 ©IPjmi, SNES4 ©fff«&ij* 

»K#fStIBg3 ftfc 3 feLbO^fiaffi^S^W-r 4. 
[0026] SfjJBg 6 ©IPJirii, it^a 5 ©If 

msios^x, mmm\smsm-cA*). mam 

s hfc 4 «© mimm^mmt s . 

[0027] tnjjaa 7 ©whb, ti*a 1 &i > btmm 

3 ©i^-rn^©ttf gi^sgr- *-5t, niaj*fp#K 

«, Cb-i) BUfB^ffl±©^&gKjSDfcfegff-^ 

[0 0 2 8 ] ©fHBtt. ff*J14 £c^U**Ii 

7 ©t>-rhrt»©t»#aiij*£«t?* or, ftnaSMWa^ 
Stt. friafigffi-^ic ib d t Mf asrat #K -3C >r ©M 

[0 02 9] lt*«9 ©IfeBiiti, ff*II4 Lff5j<IS 

7 © i vr n*»©f» ffia^gr inafSHUMflp^ 

SH, ptafeg^iClSDTfjialKKjffi^©*- F*SE 
E-fSo 

[0030] it *s 1 0 (Dmm. »*3S 2 Jtcn utt* 
319 ©i^rn^©tt«3t^»gr * -5 r , Cfoiwaawt 
<t#3?*WBWtf s £ * icmMmmn<D%%.zwi 

[0 03 1 ] M$£ 1 1 ©»W». I»3#B 1 
ill 0©Ufn^©fffS^SgT&oT, f)fB?J!^I^ 

[0032] imm 1 2©^r«, ^©^ffi^w-r 

icRfflu-r pj*Mi §nfcif*ii 1 &i,»i/i»5jaa 1 0© 
^•rn^©ff f g^«g^*ittT So 

[0 0 3 3 ] llsRH 1 3 ©I6WB. 1 2 ©«ne^ 
1 Sfcttfflft©f«^X^f ??436(c«i 

So 

[0034] iit*ii 1 4 ©few*. »*a 1 ~f#*II 1 
3 ©»Bq© 5 % , JVE*©«iffl{c J: S»fpfig©#^^c 
#@bTlfjS3ftT^S. 
[0 03 5 ] tttt>*>> C©ff*ra 1 4©^©ff$gg 

H«iattfga^ffl±icSHg§ ftfcSBJJS tc\t¥m}<D8ttt 

tags ft, ^ft-eft^^^w^ffl^maft #{c^»u«B 

a«3R©#tflr«ffi^S £ - (d)fgM'Fffifc-^;?. 6 ftfc 
SMt^R: <fc -5 r *fiBllEK©*ffilMfi? 8tt> 6 164TS « 

St, Ce)l2llOifPl^Kl'JVT, lifafSfffl 



(5) 

7 

[ o o 3 6 ] mum 1 5 (owm, tmm i 
*©$>ttj i ^-ntc j: s^tflfjstsoaj^K^s bxmm 

[ 0 0 3 7 J MM 1 5©3SH©»fk\a« 

b , *^WfOT £ «SWt# i *mHfaxm± «J 

be* 5c «t -cfriajR^iftUfwife^a* 6 isar * mmn^ 
zmmmtbTmmmmmmihb^mt. c<oft io 
iBtftflWKi&gf b x mmn^mk^m^mm 
mmzmmm^mtzmx^z. 
[0038] b~c, BuiaiKttft-^K iSitiria^frS 

[ o o 3 9 3 1 6 <omm, 1 5 © 

IHBKIIsfcB 1 4©3&E©t»fi£*ttini/fc<>©'C*S. 
Hftfltycti, flriSSWlfiHM^Ktf, (b-DfSiESM'Effl 

KS-st » t , «raaMB±©!ft^{aiB*^s l fc&gft 

[0 040] 

[|BW©HJS©JI5J8] <i. mHttiJ$B> 

<i-i. gg©«^>ia i «. common i sjw&sb 

©tfffia^SS 1 0 0 £ffl&iA,Uc>^r A^iji 30 

©, ^a»wifl« (atm) i©^mnT*s„ c© 

9i&SttfflJ«*l«K#2©UiH{c. S#fflW3i, 
AfH*g|5 5 #EB 3 ftTfc 19 , ft IBS^gg 1 0 0 B C 

©tt«Affi*3s 5 ccffiffl s nr i » 
[ o o 4 i ] la 2 w^R^sa i o o ©wsiig-ca 
a. m i xfnbfcmmm-cmmm^m. i o o wis 

fifSH^Sgl 0 Qtk\LXxmmbX^h„ 
[0042]82K}dW > C ©'If fglt^Sg 1 0 0 B 40 

vmw>/^v>yif\ o liffiATfco. c©^^y> 

fT^R D P £ , *©gflW©Sffll0i&8ISC T £ CCAE'J 3 tlX 
[0 04 3 ] ^>?y>^i 0 l©±ffiM SCC {*■&}©£© 

(H3#M) ©^rt§£Sffl-f SCi*^**. * 
fc> S£©ffU*^>^>f 7fl 02 4>±ffiMS±&tga 
gt,r*i< C £#-?££. 50 
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[oo44]i33tt 1 H2 ©in- hike© 5 ^a^a 

H4ttia3©lW?|nl36>6SfcSm j PfflSt?*S 0 

-X4 0F*iK^^-'^;U2 O^JR^brfciJ, C© 
ffi H B H a^^-Jl/2 0©iffl^W$B^ffl2 1 ifcoTt,* 

So 

[0 04 5] EKiC^-T^K. ?&il3^-5*;l/2 0© 

HBtc-en^nBiffij it, 4 aoes*? e i~ e u&jie 

BShTVS. ffiHJftT-Ei~E4tt, *¥WfFffl£1ISi 
jf#i*jR^rSaft^Iffia:S^«Hfi^S3 0 ©s* 

tbxcDmmm^mx&z. chhommm^Ei 
-E4«ia3©^-x4o©jifflKH£3nrfoo, ^ 

ti6©naiJK<i:- 3 rSW*?tB¥2iH©fftfP^*Ji' 1 0 
©HP^fift^JfSfrtvs. c©f*fp-?*;n ob/c 
Wlf#7X|, 7 £"J;HEtt «*S£©¥ffi 

[0 0 4 6 ] SHa^*^ 0 iCBftt? ©tM^nJ^ 
(C^tk^-C $> 4 *t . HI 4 ©Mr BJRfr © i ttS^ffilft 
©y -a-AS^SftTt^a. cn^C^-a-A'i* 
3*ifc««Ri~~ R7BiStffJffi#CC J; S^fPM«£ fc Or 
■aTO*. fc£^.B"> rfcJBAftJ #*^3ftfc«WR 

]©±*«fT*ii»*wi , cBf3ee(±©* , T?«'j£T s £ . 

fta-TSt!imcJ;-9-cc©'l*fR^ggi 0 0B rfcfi 
AtlJ *5jilR3nfcC£?:^nO > (Wf©*^h3>tT 
a-d»«:*©gfta»l'r'5££fc{C, ^*SWAti* 
c£^-C^SJ: ; 5^tt«J(c^S„ ^ti(c|W]fflb 

ft©fc&©#-Y x te«fc cfiOffc&SfP^ a. - 

©^#3£tta«es(ci»^niffi-c*s. *yt. H4^ 

©fflJSR 0B, 'If f g^^ffl 2 1 © 5 % mWMR 1~ R 7 
[0 04 7] -ei/t, C©H 1 ^M^©SgT?B, IS 

vmi&6 tmrnm Ri~~R7<Di>?h%m±btcfr*w> 

ftrr Sfca>©^»]^ S £ . *©?PEK 16 D rfi^^'* ^ 
1 0 iffl** < fM» 3 i* S fc «>©BMb^ K £ © ***a 
/cS*£UT > H3©ESST-El-E4^iJffl3nr^ 

So 

[0 04 8 ] < 1-2 . jift&g©*j»DJSa> C ©SgK 
JSW *«jft©«WJ*Sii!B-r at?ic . R l- R 7© 

u-rn^ffE3 nfc36>*E«5R-f-E l- e 4^ffl^r^o 
[0049] as Bcoiraittwrsfc*©*-?* 

t?* «5 , H 5 Ca)BffiS© 2 ^TcW^tt^^TSfi^^' 
WlOMi, ^©^JS|#ifiiCtO-o-Cffi^J3-ti:7cnffl© 
ffll*7-El~En*^Uri»S. afc, H5 0j)»*© 

[0 0 5 0 ] & fc, tt*©jS*BUSO £ C©8Wt-»< 
*;H 0M©«fflic^tf*ffiF fc 3 ; SrXYffl£-rSJ;eifeit 



9 

ftffiRSXYzasjeasfnrt**. *p (x, 

y) CDfeg^T^J^KffE^iF^a^^JH OM^ff 
EUfct§££ffi5£1-£„ C©i#. j£P©XYflMMTC 
AS (x, y) 4, E** : fEl~En©atB«Cj:- 3 'aft 

^p-r-sjia»OT©ao-cabao *p©zmsk: 

-3t^BfW»^Jl' 1 0M©ffiffi±&t&£C£B 

IPJ3T*&^ ssfp-c^jn 0Mt?©XY*r&j©gg 
imsztahtt+ftv a s #> 6 . & p © z &#tt£tttt 

[0 0 5 1 ] ST\ EWR^Ek (k= l~n) ©XY 
®B4 (xk, yk) if£i> tft6ttHfhbfo&©BE 
fcKDfflTC**. $fc. S-EWR^El~Entt. -?-©S7j 

*tiK«fc-5-C-en6©E«3R^-El~En«:fllto 
■oft^jf k(k= *JU4Ci*»r»*. C©# 

f 1- f ntttftff A- 1 0 Mfrfc MS i±IftI*K:tt< 5 

[0 05 2] C©££. t Slff^^JH 0 

MK'^TffE^F iESS-T-El-EnJCjjnb-ofc^) f 
1~ f n£ £#lt Lfc Z -moll® Wffifr h . 

[0053] 

mi] F+W-2f k=0 

tfif&SLTZ. tctcb, C©S*»J:CffilT©#SK*Jl^ 

*i?fnia# s b, «?kK^toi-ni r©in^ 

[0 0 5 4 ] &fc, XliSfcOfcitfYtt**)?)©;*}© 
■=e-y > h©¥ffi#>6, 
[0 0 5 5 ] 

[»2] 2 f k • xk+F • x+W • x0= 0 
[0 0 5 6] 

[83 ] 2 f k • yk+F • y+W • y0= 0 

fc/cL, (x0, y0)tt»^>'*JH0M 
©SiCv©XY^S-C*0. Ctxt>iS*p-C*l)„ 
[ 0 0 5 7 ] 8 1 J; DfSt 2 *£$T S £ . ^ft-eti 
[0058] 

[jS4] x = - (Sfk-x k+W • x 0) /F 
[0059] 

[85] y = - (I f k • yk+W- yO) /F 

IS 1 J: «3 , 
[0060] 

[15:6] F = 2 f k-W 

•c*sa>6, cn^i4, 85icftAur, 

[0 0 6 1] 
[87] 

x = - (2f k • xk+W • xo) / {If k-W) 
[0 0 6 2 ] 
[88 3 

y = - (2fk - yk+W - yO) / (If k-W) 
[0 0 6 3] *fc, f*fP^-A 1 0M©S4>£X YZJl 
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i»OM*(cinil x0=0, y0= 0<h&5#>^ 
[0064] 

[89 3 x = - (2 f k • xk) / (2 f k-W) 
[0 06 5] 

[8103 y = - (2fk-yk)/(2f k-W) 
£&£„ 

[006 6] JftfP^A 1 0M*J*W*6fla 
[0 06 7] 

10 [81 1 ] F+W- c o s 0-2 f k=0 
ittO, ^niCJ^DT, 89, »10B. 
[0 06 8 ] 

[8i 23 

x = -(2fk-xk)/(2f k-W • COS0 ) 
[0 06 9 ] 
[813] 

y = - ( 2 f k • y k) / ( 2 f k-W ■ COS0 ) 
£&S„ 

[0 0 7 0 ] t©8l 2, »13 (£fctt»7. 88 I 
20 89, 81 0) #\ ES*T-El-En-C©^©+J©^tB 
ffifk(k=l~n)*P6. »f&£ (WBEiS) P©XY 
EHR (x, y) *JR«>4-«5£T?*<5. 

[0071] en &©-*&£*> xmimmaMiPi* 

ill 0(CO^T*Wfc-TI)iOT©ct^K^2> 0 ■f&fr 
ft. *aS*J$K©*§£ttn -4t?*5fc», HOtC^f 

«fc 5 tcE«^-Ei~ e 4©i3«*^r 5 ^©iafi* 

-£;h,^ft2 a, 2 b £ U C©^©** fig 
KMIJI*0££6£, 81 2, mi 3^6, 
[0 0 7 2 ] 

30 [814] x=a • {(fl+ f 3)-(f 2+f 4)}/(fl+ 
f 3+ f 2+ f 4-W • COS0) 
[0 0 7 3 ] 

[81 53 y=b • «f 1+ f 2)-(f 3+f 4)}/(fi+ 

f 3+ f 2+ f 4-W • COS0 ) 

£45. 

[0 074] cct, c ©HJfi^aS© J: 5 left IRH^iS 

si o o ife^iaiWKa^utrjpM-rstB^ccBaif^^ 

JH 0©@Sf&#W • c o s 6 fc&^D&itffl'JS/tB 

m*mtt&„ C©J:5&J8&K:ttg»S#W- cos 
0 B-5E-CB& <ft5#. C © J: 5 <MAfF#K: 

OT©310a5So 

[0 07 5 ] ®*-3\ ±3B©ES*^-El~E4{C«t5* 

©#&ns f i~ f mm^m<Dmim±<Dm^(D^mh 

SSfii f hi LTf*fP^;U 1 0©gSWJ: *) <0± 

#ftfa*sa3EL/r*jw«. 8i4, 8i5©*a©^a 

50 ©0 m ( f 1+ f 3+ f 2+ f 4) ©§&## ( - W • CO 



(7) 
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sd) ©SP#J;<3 fefrft9*tr< ftsfc;*. ^SWitlfc 

1 4, SI 5©£2©#fi© i 5i3. fP ( f 1+ f 3+ f 2 
+ f4) <Dffltffi2gmi:1i&. £©/<:&. K14. K 

l 5©3fi{KSib-r, 

[0 0 7 6 ] 

[»1 8] x = a • {(f 1+ f 3)-(f 2+ f 4)}/(f 1+ 
f 3+ f 2+ f 4) 
[0 0 7 7] 

HR17J y=b • {(fl+f2)-Cf 3+f 4)}/(fl+ 
f 3+ f 2+ f 4)iUT&M^B4>ft< . <lft<5>©iU io 
6, mi 7*jWflPIffiT*S. 

[0 0 7 8 ] ©ilffiSti'Clftft* £ «fc 5 fcflHB^KH 

?» . flEsmia©#^ic^ n a £ $Hfr t£«mt&& 

^Rl~R7©^1*ft£j&ftLTt,>3fr. 

6©ii>-rn*>aftbTi,»&i»*>. *«F5&r*ittj&») &© 

JRF*L<B. *ft««Ri~R7t**{cEgti-f, ffiSlffl 
K*4gK©raB4Ht:TEIfri. Cftfc«fc»), &ff; 20 

[0 0 7 9] W±©<fc 5ftill£(C iot, oJJ«©fff» 
fS%«ll"C*>±iH©»JW)Si*JW9pJ<fi-C**. ft*. 
Bj*Mt?ft < T fc, JW£&©Hif f hi U-CflfP^"^^ 
1 0©B*WJ:9fc**&tf*BteO'C:fe<J*£K:tt. 

. k i o *ytB» i6, m 7 ^riam^i ottffl 

[0080] <i-3. fflmmmvcT<DWi&tmt'¥>'A 
k. K±©jii^i*iT^, ttfss^sa 1 0 0 ©$« 

fflJEBBBPCT (H7) ©fllfiRitt^i*SiWrS. ft 30 

h^xr-eieiL-c&jcu -€-©«-£ccBiitT©&Eisg 

3|3#B v i> a ^ > f * ~- £ ©M P U *j J: O*^ * V Cc =fc 

[0081] <i-4. j±mm : T-Ei~~E4t l €£z>imt)$i 

®R^-El~E4©*n-e*T,©4ffi : F-«EEe k (k=l~ 
4) BS#gP5 lKM5>JWK:4it6n5. 
[OO82]08 BC ©va*3P 5 1 ©rtSMf l&Zm b~C 40 
ffl*aS5 l|*i©»#gE8&B|S5 laKB, ffiUSi^ 

e l- e 4K jnt> a^j i i ©iMiOT{£fr & h fr c 
i*K€§nt:t,^ 0 ffim3R^Ei~E4©-^n^n©^T' 

H)±e k B. C©#^£»S|5 5 1 atCfc-oTJESsR^El 
~E4CCtt]fco-ri^^f k (k=l~4) %mMTZ> 

\m s f kfc£» an, c n 6 ©«# s f uiticKsntt! 

5 1 bi»fKft*W35 1 ciKM'JWic^ 6tiS„ 
[0 0 8 3] fig?i#gP5 1 b KB£fc. ^tattS|55 
1 cCC^^^Dfeia'ttS-lfrfcOfcgElfma, b (S 
6#BS) k-^^ftTfcr). iim^W35 1 bBKaL 50 
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1 6 , Iftl 7tCj; J*ft *©figffiS ( x , y ) 

£#m-fs„ mi 5, »i 6©*>*juk»i4. 

ftl 6*«Wi"*i*KB. gitf&ft (W- co 8 0) 

[0 084]-*. J*fR&fcffifflJ5 1 d-C». * f k 
(k=l~4) ©ttfflZf k**8&4. tWI^*;H0 
©a**fe^*-rSi#KB3 6K. 5E»iBttt8IS5 1 c 
fr6© (W • c o s 0 ) ©ffifc^Jtl/T, i$[ 1 1 fr6» 
ffc&F*Jjt«>S. ft*. C©»ffcftiS£»5 1 dt^ft 
ft^Mt*F©ffi*fi[aig»SB5 1 bfcfctt&iiitlt (fci 
A««Cl 6, 17) ©^©ffii LTffifflS-ehB. ft 

gig»gpi»^I#^i©)R*rfn£ f k©tf#**r 

*>ft<Tk$rt?o 

[0 0 8 5] cne»©s*. jsmtaj5 1 fre>B. mf{± 

gP (x, y) ^1-amigff-^SPi. J*ff*F* 

^w^ft^s f i^a^sna. «ftfiM^s p 

B (x, y) ©2J&fl-£Wf S. 
[ 0 0 8 6 ] <i-5. «1 ©«£>H 
7 KRot, il^gP 5 l Ti# 6 n fc»ra4am # S P B 

52-^*.6>ti£„ C ©ffi«HlJSS|5 5 2 ic 
B. «WE»Bfl8U5 3 3&>^ t H4©J*fP«R«Ri~R7 
©*ti-eti©HjSH* (H9#flS) 4«aL/cf»« (x 
xi+, yi-. yi+: i = 1 ~7 ) *JA*3hS. C 

ne>©m*M«©t#fR«. aafi-rsfiHWiHiwe o ch 
7) #>«E>. -e©ffi5F*t?©n^F*9gKf£;t;Ta-h-sn-r 

[0 0 8 7 ] «J#PJ5E»5 2B, ib!5|lJ^155 2 a (1 
1 0) Kfc^T. fm*P©JS«ffl (x, y) £. ±13 
© J; 0 (c L 'Cf# 6 I M«R 1~ R 7©&JE£.)S 
« i MSB? t . «ft.^ P *J C n e. ©»ffffi« R R 7fc J: 
D^«R0©t»rti«:*a*>**fl3£^"5 o fcijtl*. it 
$5*iJ^g|55 2 a©^ ^M«R2icMT€.^-CB, 
[0 0 8 8 ] 

[^[18] x2- < x ^ X2+ fro y2- ^ y ^ 
y2+ 

r-* Sfr £' ^ fr C-J;hl5^ U . c (DW 1 8 fr)S4~rn 

B. ilfi©»m^PB»^M«R2^ic*S 

S„ 

[0 0 8 9 ] Sfc. &ffc±iP©$«Mi (x, y) fr. fg 
H*^ilifflcf:©»^MiiRl"-R 7HWO«l« (^KffM 
«) RoicafeSfri^frfeWS^n-S. 

[0 09 0] Lfcfr ot. 0 1 0 ©J±!5ffi£3G5 2 a fr 
6B. »ff««Rl- R 7t fcttlHi^«WR0©t»-rn 
fr *} g/Ff S fr 4 SM^JWR i~ R -Sf S 

R^w^stis. ft*>\ wfeSitifflmi i©i»-fntc 
feftinnr u&^itfc Bf*migff # s p Bl^Stt u < 

Kflijir -s fcabK . ««*nsm# s r tmm f ^ h o 
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[0 09 1 ] <l-6. *ffc&©«5e>— H7(C*st> 

r . aft* f z^-rmmm^ s f »tftft*!pjje» 5 4 
fasgp 55^6,011 omttsm-ft f 0- f 4*&£-r 

4««©BlfflFhi~Fh436iA^3ti4. Ch^OMfflF 

hi-Fh4©«fBfe, ^i&rattfflWsaWBOjipe. -e© 

CTCDM-Vtt 4 "3©J§fEftE# F 0~ F 4«3tltO 

3 -sac £&-?§£„ 

[0 0 9 2 ] $ hiC, «WWSW5 2 ^6©ffi»Mf 

r»t«Rj ) *Ji»-fnr*a*>Ki6i;riiffiFhi 

~Fh4©fi4£jentt6iC&- 3 'rt>a. LfcASot, fci 
IRfPfWSRl-ReK-oiir ttMffiF hl-F h4©tt 
Jfe/hS < U f*f^IiiR7(C-o^T«^ffiFhl~Fh4© 
tf < f * C t C ft 6©*fo6WffiW:ig 7 

©W$BteIIg|56 0 tft(c*6*»C/»f—^^SrB2t8tL. 
rfc < *i, eft 6©Hit©:R#W£E#i£K:-x>-ttt& 

[0 0 9 3]fc7cU 1*1* tl©J»^-Cfc, BHBFhl~F 
h4© 5 5©*/NW8F toii, *h «t 0^3 C»Ft 
©flEtty - » -©BJBWEi tt*tt 3 fctr>fc»©»fii 
•CAO, &*0j^*iffi6£TSfc*©fc©T4>S. T 
ttfefe, &-e»5»fP©K*l»K:^tC}|*-€-n-e*ia^ffl 
1 1 ±-C^«tl 3 -tf-t I » 5 £ * ic B H £ ^ i'tftffcjj BAD *> 

scitc^oa-eo * ©«*WP* Ki± njfier * s . *^ 

WfSF hlB C © «fc 5 iSMHLtl^fc*, C ©«W 

[0 0 9 4 ] ft/J«Fhl^±©l5H©4-5©iif^|2 
#Fl-F4£ rW«^K5Jj £P?£££, HM#>« 
5£B|J5 4B, *©*©JtJK*!I5ESi55 4 a (012) tcfc 
HT, S FTli^3nrCi|>^©Bt«5T'©» 

ff^ F £}Mf^lWfi F hi- F h4&*ft-eftJtlS 0 , *© 
R&£tt?©tftfl3j F #Wfl&ftf'Efr|X# F l- F 4©t >f ftK 
&&#>£«£-f /c£A.B, 

[0 0 9 5 ] 

[Sfel 9 ] Fhl £ F < Fh2 
v&mt, WmftJl&ft F IT ©WE £ We O , 
[0 0 9 6 ] 
[|&2 0 ] Fh4 < F 

? *ft tf > W WNttiteA F 4T ©$ E £ W5Ef s . 
[ 0 0 9 7 ] Sfc, MP#F#&ft^E#Fl~F4©t,> 

rnK*>fti»i*. JimtftB, 

[0 0 9 8 ] 

[»2 1 ] F < F hi 
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-C**£*fCtt. $8{1^E#FoT©ffE ( r^Sflfjfc 
ffKfftfFB&t>J ) 

[0 09 9] W^aS^E^Fl~F4CC-3^t 
tt, *©^jS-c©SM^ F *i*ft 6©K#{C|If s £ * 

i~ f 4©i»r*i3fi» e ©ft i>m%\iv& & £ * k ». $ 

ffc& F /^ft/MWfif F hU: 0 /Jn 3 1 > C £ 4£B** 4 . 
[0100] Cft&©^&ffc#K#Fl~F4©«j£a5 
5 4 a*>6©Sfi#B3ftfflWBIIS5 4 b fc#;l&ft. * 

10 tih(DmMm\mt b-z^m^mmv am&zti 

Z> a Lfc^ot, *©^r©af^3F*s*/JvpJ3eBI|i 
F hUW±t? ab-oT, * ft fc «fc -s T *fP#fl«SI«»K»^ 
ffll lSffBQBIfPLr^SiWffiSnSiSKB, C© 
»f^am#F C^ffitt-ft-TI, C iK&4. jIGC-tA 
B, Wff^<W«i i*W>EOrt4ftt>«^', 

r>wfti^ «t-e»)'a^tfi©«^air) tat c© 
JM^8!)m#F C B^tStt k;1/©* £~c$> 6. 
[0101]*fc, W«^E^Fl~F4©MKSI5 
20 *> 6 ©« # BJftf^^ij^f ^ F B £ U r 13 7 ©Igftl* - 
h*a!Rg|57 2Ka*3ti4. Ctlttv tftfP*F*i£©K 
»tc***»KJ:r>T. EE«*fEi~E*:J:4IW¥Hl 
1 ©IKKl*" F4jBRS*5fca>©flMlli LT«ffl3n 

So 

[0 10 2] £C5r > H7K^rJ:9K, IRWffiSflR 
5 2 *> & ©fiHWPJSfi-^ S R S fcJRfP^K^SBtftfflJ 5 

«r Kjc vxmm f hi- f M(om*%iW>im tt&tt$> 

30 m D TMffl F hi- F h4©ffi»©ffl;W*#A&aa5 6 0 *> 6 
«f¥^K^sB«5 5KA^3nTlB l tt3ti'rfe*P, ^© 
^6 1 ^©^fa^^Mf^RKfSDrjMK-ra, 

c©fcfe, co^^cm^mm (tt^o«-e©^ 

T?©aWtttB) C*£ KHM^F ©Mffi*SEETS»^{c 
B, ^^MSgP5 4r©f#^^«£^M««^5 2 

frhmwmm s R^fijss n-c^ e>tf 

cn«. £ a bei 1 2 (ommim 54a ©i&^ 

* >f 5 > ^>&Mli«^5 2 ©ttfWflffl £ 0 »l«c 
3 4>5^BC©tfc$^lJSSP5 4 a©Hff(C 

[0103] <i-7. wmim^Roy- h>H7ic 

RB> tf»Sg|36 0 £ 1 y-hEIS§5 6£, 

SS5 7£Km^3n-5o ©fcaaaais 5 7 Kttfc 
Mii^ f c a* sfiri* a . 

[0104] ^MHS§5 7 B^iiWMf R £ftffi 

nwims#GiL.ry-naK5 8K:^4. y-na 

50 t , «/MS3<lF hlcfc 0 &^T?tftff ffl 1 1 ©UT'ftfr 
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[0105] coy- hHli& 5 B £M®OfcMiiffl£{f 
fSR», tf»ISI3 6 0rt©mi^SSP6 IK A* 3 
C ©Sfll 6 1 B, C ©«#*IJS<I# SRK 

ct o Tjftfw^as^ftft o fc^ - » - as tcis c fcft$a 

K*©B*fiAS. fciltf, H3©M«R2fcflST 
& rfc^ittHUj ^aKS^ifci^KK, f-fX^u-/ 10 
F-5^'7 1 ^{jXW&Wfirt^bZOZWfrt&Z 
£fc£D, 5l*tH^fflOA*afcf¥KffifcttJ»)BiAS. 
[0106] — MUSS 5 6 £30 LT'ftWi 

6 o - a* h fdmmmm srb, ftiateffigfl 6 o 

rt©02^S§B6 2K:A^3nSo C©ffl2 4ttfflSB6 2 
TBtftfetK «fc £«>MMS F ymh<Dt>-V(D i m.&}tm 

«Wfc»fi^©te#* iSKo^SMi b r £ * K«»f 
5£©«BI*fT5. fc£AB, *©^rJg364tttiTt4 4 
MUSc^fe^^bS-ttciKJ:^, r^©{iST'f[PT 20 

[0107] <i-s. k»f&- kshr>-*. wjms 

ft ^ SR i W;WJ5£<Pt F B i * A^3 0 fcH 7 ©JSIft 
FW?«7 2(4, IWpif , «WHSJ:C«WWJF©Ka' 

fcj£Dfcsgtt*-F£i»R-ra. c©ie«)*-fb, m 

ffflf 1 1 * £*© i: 9 &«t»T?jg» 3 # & ^ & fc 
©-C*2)„ 

[0108] JMWjfcB, 11 1 3 fc^nf <£ 5 K, «J$PJ 30 

^ft-^s mm$,Ri-~RQ<D^-fti< l €m-?z>frzw 1 © 

ffcfcK&F i~F 4©0-fftfcJB-f 2 ©Jg«i 1/ 

t, -en^Hl £®2©}B8©ffi£-t*CCftUT£*©IKtt 
F&jiS?"*"'******, -f-^l/7 2 aKif>^*D* 

iStt^nr^-So ill 3*©ia-^sii, S12, •••«, fc 

£ABEI 1 4©«fc5&&ll©&t& J &- Ffl)i,>fti*4a 

iRu-cjgjE-tafci&oa- ft**. 

[ 0 1 0 9 ] El 1 4 FsBt8»7 3 fciEttSft 

•C^-Sa^©IE8ti*" F£^Wfcjnl>fc*>©"C*&. 40 
fc £ Atf, H 1 4 (a)tt/bj^t?ffiRWj^&*tT 5 

F£^U HI 4(b)B*^*I©fgl&*--F'T?*S. El 

1 4 cotiEi 1 4 (a), cwiB^aas^sasffi**- 

F*ml, *fc. Ell 4(d), («ott**ve*i. WW© 

4 (f)B 1 @©tMl (7»35 h^-;I/X) ©*£%i 
*J:5&aa»Ffc-Fras. ft*. chWot-F© 

[0 110] Cftfc©fg|ft*- FBW5£©^*5>><--£n 
-FriWiMffiiaotrfcf). H l 4 (d)©WTii, 50 
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f , mmmm v d *j «* tMSftjtfwa via 
£ a^ft ©/ \- =j j - % v & £ o 
[0 1 1 1 ] Ell 3fcg?~>T, 7~~-~-7)n 2 aOtaiiF^ 

^ 3 >^iSCim?>. fc£AB, aftfi«Rl 
~ R 6fc^>T B§i^ffil&£#;*- fc^ £ * K BH 1 4 (a) 
©UK)*- F£}iS't-5«fc5fcS:ii~S64©85H©:3- 
F*8N6titf«tt». Sfc, 8^#F#;**t>K£S«l© 
3&3£At < LfcU££fcB. HI 3©tftfP^E»F 
1, F ZTttH 1 4 (a)©}SKl*- F£, »ffc&K#F 3. 
F4TBH 1 4 (b)©JSK)-t- Ffc-eft-eftJiSLTfcW 
B <fc l ». imiWM R olc o t, vt © a - F S oi- S 04 

[ 0 1 1 2 ] c ©«t 5 fc S R £ JWfcfc 

I'Mf-^F B £ KJ: i-C&b-ooVffl*:- YWSSiZti 

a£, ^©IK»*- F^a^-rs/^y-^fi^H 1 4 

©ffi*Ffc-FiBtt8&7 3*>6SWSh, H7©HS*T- 
IEKlg|S7 5K^e>nJ„ ^tlKjSDtff^^El- 
E 4KWttSE36J#>t -DftTFimSH 1 E 1~E 4*5ji«J* 
fcBJfei>S0-r S £ £ & fc . * ©figftl * fc B»«4^ 

tufftBi i(cfi«-r*. cnB, iifp*wiff««Ri 

- R 7©U-rn*> %Wrt&JL±<Dt) t?flPT L. fc £ * fc , ft 

fffl 1 1 *Sa»ftl » L. Bf^^fc 

•J , *©*ftW"»f ft W 6 *ifc C £ «iRff ^KMHtncc 

[0113] iC6f, H 1 3©r--7->l/7 2 a KB, 

F #a/MMfi F hUiiTT * S Ji^fc o i, »TT Ktt* 
-F%}i5EOTt,»5?<J*i&l». cnB, -e©J;^ft±i^ 
KBft^Ml lft|gtt3-&'f, *n«HAKlBBi J 6-K* 
jil^T 5 & t» C £ fc@HT * . 
[0 114] C©J:^^cWcj;0, «f^flS{f-^F 
B #Sf£ttr* 2> £ * K B. f-7'*7 2a ©fttMRjf "C 
3 tor ir> F ©^' -> ^ - f ft # v*5H 7 © 

smm+mmm 1 5 k a* § n § . f^^w?gff # f 

B36s*jgttT?*S£#KB, feje-OlglK)*" F©Wf«fc 
F£m*^|g»g|57 5K|tiAJn&li„ C©fcfe, 
fj!FhaJy±©»^F^»FF-ffll 1 KM>-?fc£#© 

*, ft^ffl 1 1 * fc B®[^ss-r s <fc 3 fc & s . 

[0 115] tt*. #a«iR0Ko^-Cft^F© 
At3^t>6T r}M«j&U £883£bT:^5£&fc 
B, */jNflfflF MJBl±©»fKft f imvm 1 1 fc Jn*> -a 
T 4> *ti*yHWNRW R ore #>ft Bfitt ft £ BS c a 

[0 116]*fc, 013^^01 4©WCB&S© 

■=& - f & , **i#> e»©atR^iiij *> f — ^;w^st?* 
its nti^i!, iWKii^s Rtmtmmm 

[01 17] £C6T\ cne.olKtt^e- FjM^ttFPfc 



(10) 
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©flU3£*±ecifct?*5. T&fc>^ H7fcJ;^01 
3KW5K7 4-C^t/cJ; i 5{C, f^SWESS 5 7©ttfc*n? 
*SiS«8MI#G*. HI 3©Wft j e-F«R»7 2ft 

cciijnL/r^wfcy- fuss 7 2 bicy- FftiMi-^tt 

UTA^S^-So C®y-HaK7 2bB. f—7fr7 
2 afrfcOfflWHfcfrOKKl*- FffltWB7 3^©fil4 
fcB. IBS*- FfBtftSP7 3^©fg»tl*~ F©^"^- 

*m#v©ea*iwffli-r&t>©'T?*s. *ft 10 

# f #*/nmh f hi j: »j s w n Bi&aaHt^ g vx&-r 

[0118] -rabfe. co«fc5ttts^{cB. tsifKtjF 

B*ti#*/NWffiF hl<£ <3 5 MIWIHIB? 

* «D , * ftJiLL©36BT £©»ffc&Kin F i~ F 4KJS L 
rO-S^B*KT-2»^SB^Oo t©fcS>, 07 ©MP 20 

5 4 v\mftt>mms #f b ^^ts^^ 
'Mc«tfp*flsem#FB©fi3ifc«*r**. c©fc 

», C©J: 5 &ft#J F ftifi/Miffi F hlJ: 0 A 

Zl>tZtc ttWHH 1 1 ©«»©»£*IH5 3 tf * ic 
B, ifflm©y-Hai87 2 b*ffifflOT, f&ffiJS§5 

7©w^r*4»asiM#G%*ijffl-rssiiS3WR< as 
©-es>£o 

[0119] ^e-CC, El 1 3 ©7-- 2 att, Ssg 

jWb 0 #b o i * k b, *©8f fca^rtff *© 

»fpflg« C i K , * fcjfcffcft F ^Jl-T Stftff 2jKM C £ 

1 1 ©«•«©»*- F£»cfijffl-f 5 c 

fciAtf. r*j5|SW0j ©y-a-BSfciKRl' 

TSC'iOC, fct&B, M 1 4 (f)© i 5 & 7>~> a ^ 
F^ft^-^SJ^iCLTfeJ^o C©ct5&^>^a 40 
? F£&©J*£B^:bi9>*f U *«*»ff#K#*4 

[0120] C©J:5K, HM^^^bSCif- -7' 
Jl/7 2 a©rtS**S»jt4fc»CC. fflfflM&SSBB 0*> 

5 5^fc&»ffc&E#*^*SHffl#£. *i/r. 50 
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K«R»7 2^|gft*~ KjBRf— 7*7 2 
b©fffc *ti*no-FT4CiKft*. 

[0121] <i-9. mmmm>m7ic^x, mb* 

- FSJRSP 7 2*6 ffi^jS n/clgft-t- F ©^ *-* 
M#VttffiSS : fK«ra$7 5K^*.fcft4. JIHiM 
«a7 5ttl«aiftiagllHt7 6%WOT*i«3. A^y- 

f ^VTTjgESflfc*- F©mas i £ffit*-f-Ei- 

E4-\i3iffl-rS D tJ-UtJ^T, EmiR^-El~E4 
[0122] C©^^WSJ£BIS3©M1;^-*JI/ 1 0 K 

eis 2 -enocj: o xwm 1 1 fcitafei^E 

[0 12 3] iC^t, 07K*j^rffS^El~E4 
«il#g|5 5 1 iJ±m*^IK«)g[i7 5 i©5R^K3fffi©IB 

*i6SSifi*sffi*3*i4i*©iftaiS«fiilta5 l^fe 
StStlSo l±.m*^El-E4^©f:ftft;W£cfcoTf&£ 

8©ffl-^^g|55 1 aOWcim? 4 4KWT*J< 

cisw-cts. *©«fc9tc"rnti ji«i©iSHiftBc© 
®W7^^*r*» F§n, »^K«t4eiiis«^©* 
*w o m u xmmm p ^tw^ f ©smttctfrar & c 

i*JT?*S. HfWjF{co^T©fk/M(fflFhi4 

s.nm^- e i- e 4©ig«iff ^©fiii «t o < L/-c *s 
[oi24] m\^<Dm\%xti^]mbxwmtimnm 

C tiB. 0 7 ©WffRA&aaJ 6 0^ tIBft*- FaiRBB 7 
4 ^©fg-SHoSgB^WE . Kft*- F ©'>' 7 ^ - 

i^-f^tL, ES*T-El~E4^6©ff-^©K i 3jA^ 
i, E1I*i 1 El~E4'N©il5JS«©j5tffli£> ^>f;»? 

a 1 4 c<t). (e)© j: 5 mmm<Dwm^- f £shr l t 

[0 1 2 5 ] H 1 4 (a)~(c)©<t ^afStt*- F©Jia 

kb. awpa*>*/MMtF hu; o a^ i^aifp* f 

«e»5 4 k j: -o-cswisti. igib*" Fawas7 2 ^ 
©w^Mf-^FB^tsttKas. *©*s*> mb 

hi i©^tt3&sf?±-ra. 

[0126] <1-10. 'fffR^S^ 1 0 0 
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&±<d£ 5 k, c<Dmm&mo)mm.m.fpmm i o o-cb 

»f£&fctftf¥K <£ a fcft ©ESS^ E i~ 

E 44 . »fl=tfc J: o riiJR! 5 tvfc««*««9rr & tcisb 
tcfeffifflUTi^/cft, Cft^to^iJfl^gSt©*^ 

[0127] Lfctf-aT. BMfffi 1 1 *J«tCfflHB^ffl 

2 1 tfa ©»■&■&*** c i & < , £<Dmmmz 

[0128] C(^f^a6»McSt**reL.fct>or*4fc 10 
ft, «na©Wt^*t»«^>aH36Jiii»»^'rfciH«i 

fc < SSSifc £©^»«F*J^Afcfc»tftWffi-ca*. 

[0129] $ *>NmfiF hU: *) ftSfcffctj F 
■C ©JflEtrfttt &»fls £ * ft 3 Or t » J: 5 K 3 *iT l > 5 fc 
ft, tt*OHf£tt£#iirttr**. 

[0130] fi^^tft^S«©a^{Cj:or 

/eft, Jtf^KWLT^WlfWt^it a c £#r* 

5. 20 

[o 1 3 1 ] afc, »f^jF©ik/jNmiFhi*^H-rs 

££*i"T?*4fca>. «SK3W*l«-C8KW>»fHB8 (fc 
£*B, ttJtnftfWU ^Sfflfti'Oftffi* t« 

f a C £ tc J: 0 , MHRtc J: a SSL* Kih WtfrC * a . 

[0132] <2. mzmMjm>mi sbc©imb© 
S"r5*»tw-s--»s«Kiaiat?*»), H3©$jg£ 

aft Urffiffl$na o C©!|2 ^JS0J»©t»*B©*iJfflffi 
fItfiJteieWiSB, Hlte<£^H2£|H]«-c*ao 30 

[ o 1 3 3 ] m 1 5 iefc^r, comzmmmmomm 

MfflD P BSft^K J; 5}*Mia©#;E* * ? 
JHOTKi-^ttf^ CO*-;fW10TB, tc 
£*.MffiffilR©fc©T?* io , aW£tK±ccx Yfflrtt? 
Mff N^J©jttT-7 I- 'J f ^ttKEastifcaw**** 
urt^So -en?.©^*^^ y^gpiftoT^o, 

v h 'J 4» X©#^;b?:Wi£ LTX Y#|6j©SMfffiBfi 
[0134] C©4f s 1 0 TB, ffiiix^S©fe 

©{cer&i*, a) ^ytm^^f-^M^ym^cx 40 

*N-S©%J§&£t?jB»r*fc»«S3-S-C-e©aW^fil[K 

»«K§^r^©amia^ffi-rasw«s©^ * ? 

(3) PMSmO^-ftfCcfco-c^i^nfcfif 

a%«ia-rs«HBifiist©f ? t 

[0135] £ 3^*;i/53f «4 2 B£ l 
0 T©ffi3£©fcft© &©■■<?& f), B^MOct:^^'^ 
A*;H 0 TK*fj£TSW#4< 0^»T#ft:^CC-r 50 
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Lii«ftfPK«fc-5r*>S5^0fti»gffi©3SK**ot:^ 

S«&fctt. C©* ? ^^A^dtfiU 2 *»W&< TT 

[ 0 1 3 6 ] M 1 5 ©HtjWSRD P ©£§£©*» $bei 
3 © © £ m&tV*> htik C ©0 1 5 ©«7K^gP D P 

■num^&Mo^mt^v^^^^i oTWfi\ urn 

El~~E 4B**fffl 1 1 ^©Sffcftotftffl £ , JftfPffl 

i i^©^«iKtt£©awr-fgM$na 0 

[ 0 1 3 7 ] H 1 6 tt. 015 ©a^tftffiSPD P *«ffl 
-raJ#^©»|gIS§g[!CT©«)SEI-C*i3 . 07 £^« 

tc^- F[HS8£ t/rt£K3*n:i,>s#s. **1&©IMBB 
hflfc^-rsc £*>•?**. ecu 6©$iJ»[§] 

ussuc t©# < ©sjrbh 7 (om^tmmmtmm^ 

ffltfc!), WTTB01 6£0 7£*J£$3L"3-o07 
[ 0 1 3 8 ] 0 1 6 GCte^T, £ y 1 0 T©M 

^ y ?Ji*)], 1 0 T*lMtTN5>|©v F VZZmPlVfoZ 

ctfrh, cvmim&zmtmm&m^s pb^ ?. 

^^JH 0T©#42^©it-YX4Wi£ Ufcffi£ft 
a o 

[0139] c©HMKHHt*S P3jstW^««Ri~R7 
©^-rniCffl^TS^BM^«5 2 K «fc otIK? 

ns*». c©«^^au5 2©fltofc£*&m*ia7©t>© 

£»*WiC[H]--C*)€>„ 

[0140] Em* j f-Ei-E4©'?-n-e'n©s^ 
«e e k ( k = i ~4 ) BjsmtBP 5 1 f icmumt^z 

6415*1. C©?I^gP5 1 Ftt@8©«te)8J&»6tfcHffl£ 

si55 1 b^#B§ufc^©ccfflSf a. ra*>%. ccom 
2mm%mic&w%mmw<Dmmttiv i o 

T*teflJ0Tff5fc«>» J£«RT-El~E4©m^SEE* 
6B h - * juaSMt* F /cW4?a»t-4iBJ;^ 0 
[0141] ?g»SP5 1 F©ffl?7r*S&mftfi-*tS F 
BSfF^f«5 4{ca^3nr > ^©f#^F*5^T' 
4l©»f^E^F0-F4 (HID ©9fe©t»ftlK« 

[0142] mmm^xummtm 1 ^jfe»ii£R] 
a-c * a . c ©» 2 seft^sir b« i na^jB©igt(c 

few 5*J.^©«3&>, SmMftB©tfcWK*iW SK^*J!|$Cc 
©«T-«E e k (k= 1~4) (ci-p TtftfmB*^ 

■rsjs^tt. eBeofci^Kftfp^Jn o©gs^£ 
©k»w* s. }*f»JRi~R 7©-en-en*tt«flW: 

6&i»3W. f*fWi©^n^n©ffl»^c/h§ < Lfc 

l»Jt^Ktt«t 0 iEffi^c^fita^ W^*ft 6 na . c © 
<fc 5 fttB^BS 2 liSflOJ; 5 tc * -j 1 0 T 
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[0 143] 3Efc, *»^/H OTfcfWf 5£, 
Jfiff-WE e k ( k = 1 -4 ) jO»6©ffiKB*#Gra«cfc 

4^a>. aift^jao^sBiirfT 5 t t nfi-va 4 £ t» 

[0 144] <3. »3j|«^!K>Hl 
I&3g&jl^*fcfrfr5fll#^i&«2 0 Q<D9m$fflS 
■C*0. IS 1 8 tt-?-OiEffi0"t?ASo C©'[fffBit^gg 

2 0 0 BnJM!M©t1t$Rft^;itg© 1 1?'J£ OTOiSfi^ 
Soy-Aftift-jTI,^. c©ft$BSt^gg2 oob 10 
ffl&Dn ?*?>i/2 0 1 ©±ffiM S KjffFffi 1 i tmm 
ITOS. C©K^ffiBEI3©J*^^JH OSfcBH 

l 5 ©i» s 3^*;u l o TogtffiKffl^T a„ eoSMf 

Hi i^6*©*^ff^swig»i, mimmrn 
tc\m 2 iw«««D p t mmimis, $ 

[ 0 1 4 5 ] H 1 7 ©ftfpffl 1 1 K«. jRH^^* A- 

v^km b tmrnm r i~ r ^aa l t s*. r i > a . c 

ft OttflHRM R i~ R 444 , IIKK BMiWciS ~> r 
i^Sii^. tftfef B^S<>> #201 ©pflW*H 1 7 20 

{Rf^lRU R i~ R 4£ffl E L T»fFr h . C ©ffllS&ft© 
fig*s^a 3 ft £ £ £ i tc . 0r 3£©SHB4 <3 *a tt»E 

>pf*»2 1 o (eii 8) tmtt&ttbit, m<mi 
urns.®*- F-tfmt-tum'j&.tit.tz. c©$>fc 

9 ©»fttt» 1 te 4 tf* 2 *!fSM £ H»t? * 5 . 
[0146]-*. t©f»#f*S&»2 0 0 -CK, ^9 
i>>?'2 0 1 ©MffltcHSfSft 2 0 3 
-2> 0 £/c. HI 9 CC#ffil3£ UTtt^J: ^ 30 
#2 0 1 ©*ffl2 2 0(Cfemti-5r-^*^"-2 2 4£jg 
«ll»Wfy2 2 1,2 2 2fc4tf+33ft{'M<* 
>2 2 3^@ag$ftT^I>„ Cft6©@5E#'£>2 0 

3 , 22 1-22 3B/ttjt« 1 V- A©BHte/iK7 . 
iBffl©S^rt§©^0#^s BiH*©3f-7'yxi' 

Cft*3©EI^tf'£>2 0 3 , 2 2 1 ~2 2 3 tt^<t>zs> 

if 2 o i %a-,fc}g©5-&aji«^©Jit?aifp'rs. 
[0147] m^occomomm-vum^B^mmitm 

m(Dfy(DmW,^Mti>ttUc^ @£sJ?*>#±HMS 40 
KSBgS ftrt,* sit8bfc«[a^^a©MJ*i|K< r 

(,»fc. b&bft&h, C©^H0gjftDt9««5^gB2 0 
0 T-B« H B 0 S^affiJ:©a^ffl 1 1 r fegWtA##nJtl 

<DffiK.&?£t ifflMS©^<©ffi»£^JH 

[0148] ^©$|gt:BEI^£>/tW^ 

taw etin^c^. c <Dmimm<Dmmz.^x \mvt 

R l- R 4©«^rt ^fc 4 c^fig^ * S fc* , 
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[0 14 9] HI 7ic^T4^5C^^y>^2 0 
KDJ&WltltWMZJ "j 92 0 2#s*0. C©4 i 5& 
BSC* Y-^2 0 2 -^W^ U » - AilSS # -f T ;W*fi£ 
*©8gT* ££ffiM S tW©ffifc|Eg 3 tiX Die. Lift 
L.&#6. C©Safc?&*©SStfcteW4H5£#*>2 0 
3, 2 2 1-2 2 3 B. f»fR«^ffi©Jl^rt§iCf6Dfc 

&ft£StfffWSfc&©&ft* 4 » ^r** it» 9jS 
r. HHU ? u * - Ail^-fTJi- £ Btt 

k* 5 =^s^©-cas 0 y-Ais©^J"C"SAtf. en 6 

©05E#'£>2O3, 2 2 1~2 2 3By-A|*}§KH 

[0150] C©45&y-A«^«m©fll«^iS 

* (l»to«>S*A^;H»S) KC©»W*j6fflLfc* 
^ HMtffil l©Jg«)Cc4o-C¥K^^#^S/i:W 

t?&<. y-A&£-©isgj»^iS&5c£fet , g?s„ -r 

&t>%. Hffl±©^*t^© (fc£^.ti+ + +7^$ 
-) ©tt*K^fc^TJSMl lfcjg«l*^*.4tit> 

r*su WcigUBL-rftmai 1 *ffi»3-ti-sc£ 

[0 1 5 1 ] ttc. SMM^-E 1~E 4{C4^. SKiaiS© 
tfcW*»fcS*>©«!:"i"*T.«> Jif'Fffll l©-iS^6-ffiffi 
K|S|tf'CjttrilffJK©<fc 5 tt»ttt#A4 C £ fe njmr 

* 0 , 4 o T y - A & £'©««*! $ 6 KiWDf S 
C£icfj:2, 0 

[0 1 5 2 ] <4. <fe©HJfe^>H2 0ttC©|fe^© 

mm^m2 ifc4a e *©±K»ft-3WWPffli 1©— 
gp^m 1/ r t ^ 0 c ©Wf b* - «s©# >; a - 

*n *»^#©Ji-ctftff 2 -a s 4 o cc«is § trr (, » s . 

^WKB. tiCtO^?^ FSfjffUa-A'3$*3 
0 1 *©±Kf|3 0 3 ^gt^TflflE^^JP^ 

kK'V ^-A|)|S7-Y>3 0 2CCtfi-5"C THJ Sfc 
B r L J ©*|aJ(Cf§3 0 3€:^«jS-a-5£. C©*' 1 ;^ 

-aos*3 o i ©s^^ncc-oti.r^fiiLo'oSi^ 
©wa^SEibrs. ■en££ i fcic, wmi lftmmt 
h c t fc4 o f«wt *ai^#tce>t. a . 

[0153] Sfc. ^©»»IB. ^©B^Cfc^T 
mifbXi>^t<V ^-A-oS^3 0 1 ©fifitciot^ 
{tf £4 5 (Cft T fciitt, ^©*''J * -AO 

*^3 0 i^Er B 1Y L rtic*a£^KB/h»ir\ Effl 

Y M F*9tC* 5 £ # KBtWSifir. KFhI Y „ * S £ t (C 

1 1 *jss6 s^a 0 ctiKA^t, st 

flF*J*ia©W»ct6Cfc|jiB*ft4 C £ 5. * 
fc. a-Ao£#3 0 l©YjSta(CEDTjlfitS<)K 
JgipB^it A 3 -5 4 5 CC "T a C £ "C i ^ a . 
[0 15 4] H2 2BC©4^&»^JITa/c&© 

«©H7*4l»B»2HJSJI5l8©a 1 B©— aSO^W 
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Sff^©#''J a"A-3j*3 0 1 &coUTg|ir;it©YI$ 
CCDlgtt*- FdlJRgP7 2rt©f-"^7 2 aB, CCD 

fg©Jfi»l*- FsWIKKi*- Faatt»7 3#>63MtR5ti*> 
«£ 5 iC & o T t, > h . Utt* - F IHIfgfl 73K AllifS . 

"WgiH. /Nieo-eft-enofgtt*- F^iattstir^ io 

[0155] Sfc, a*iWiC«iB«^t31*fc^i*K 
K, sK'J a-AO**3 0 lK-o(,»-CS^tp©Y)S^(D 
fI*©fc©*Y&SM8!ffll#y D 4 LrlBKi*- FSJK 

m b Tfittam a «t 5 k o -r *> «fc ^ . 

[0156] l,»m©ti^t. BBtBIB*in5-3**ift 

[ 0 1 5 7 ] H2 1 »H2 0 tmftXDimMZmtmx 
*> $ . C ©H 2 1 ©Wr tt!B 3 0 3 BffiW MJ©ffl U Jtf 20 

Hi*ffEIWt"C**J:9fc&-oTt»S. fci*.«. m 
IffiffJj©*? L iK f 3 0 4 H ftjf EESMW 5iX7 
■f 0 5*>#U *-A«|SE7^>3 0 2KffioT 

Sffll bXWfi^ft < ft* 4 4 fe K, Jiftffl 1 1 ©JSIft 
®Bt**^S. C©«^iCtt, H2 2©fffgy D iL 
T, ^©^^©SfcfW©^ ^-AO|&3 0 3K-3 
t, X7-fFi^3 0KDYII^©W, $>£t> 
tt, *©YB»#HBY L . Y«, *»«tCFY 1 |Ot»-j*tlK 

M-rs**^fW«4fiwrs. 30 

[0158] ^©ffiOflteRittfPiBS 1 HJfe^.«^» 
[0 15 9] <5. S3I&W> 

< 5-1 . nijfamm^&> c <D%mvwm6M-Mfam 
©fi^-a-, ®a®Ei*^fiafB©ifi^-&, &£*«*©<> 

©36iffifflnJ1ffit?*S. eft 6© 5^ ©*>©©<£ 5 tc« 

^©Sit^DS-fTC^ ^^©S^fRUKSH^ilSat' 40 
So ^OWEfcttBI-Sc: 4 ff)±^© 

{A-te 4 «J8K»?Ri ©5K*©«BI*fllATt»S c 
i£«fflUfc&©-C£>£„ 

[0160] EWR^**|ffl-r5t&^K*l»T*>-fe5 5 
fej;^. H23«ES7^;lA3 1 OftfflffibfcMfcij* 

-raises •? * a „ c © tas^ wiosww ? 

^A*;], 1 0 T©Hraffffi©Ticffm7 ^1/A3 104 
BBBU Cft6©EE*7-f JUA3 1 O^^Ai&f 50 
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©5¥14f$3 1 lTXffTS. EE©^ti, ISiEL/cS 
^StiBftDJ: 5 KHM^t*^ 1 0 9 ? a*;u 1 

0T©T(cSHBLfctSi§^^'^^ (H^ti-T) fcJ:-> 

■Offon*. »fW*«i»fP't** i o *fc«* » 

;H 0T©Blfa©fi^ff)£fSi, ^OWEEftte-tc; 
fPEflaHcj£DrWttft3 1 l*URjffi-r 4 4fcCCffl*7 

-f ;bA3 1 o©^n-en©^atc«)±^D. -en^ 
m-r a c i k <t o ffu^^fffffig^^m-r s c 4 

[0161] <5-2. jftftA^a^©a:SB>ig2 4t* 

Ka©^JiL-T©^-T ^^^T[HTffiH^*5„ C©X 
-Y » 3 2 1 ©JgaUCEWR^-E S*ESL> 

^©±iciaigS3 2 2 ta?a*yttt*»M©afPS3 2 

3*ffiB0Tt»S. J*ff«3 2 3©±ffi#lfefPH3 2 4 
4 ft 4. 

[0162] ffittR^Es*»6«iBiK3 Z7WPffT*> 

0 % C©|B»3 2 7 «WJ±^W§|53 2 5 4 BUSH 3 2 6 
4tcSSHE3tlT^5. fflE^fflg|13 2 5«)±^*-?ES 

J; fj , S|f^«CC i&SfW2 3 4©ffE ; &^-rS 0 C 
©flPffilW9I»3 2 5 tt> EEWt^ Es©*f«EE*9f3i 

jittif-S 4 t>K£EltX-?IBMlW3 2 6 M(WflB^fl|#t 
jHW L , -enic J: o -CEEMtflBIMV 3 2 6 tti?T£©Sj 

ti)^ ^ - > (dm mm * b x s.mmi- e sksi w i x 
Kmm^Es&m $#6, zwcxtomms 2 2* 

[0163] c©J;^K, c©|gi^©Matc^K, "5J 
^©a^tB^fc^^X^ ^fK^ti, ffJEEJftf^© 
^ni»f / Fffl^©ffi«)©#- ! ?4©fci*Ky J iJ©^©^l$fI 

1 i;.ii,fi )'•/:' w r HiJi Ufife-r * 6 . 

[0 16 4] a2 4©X-^9HCtett&iaig*3 2 2« 

a< t:fe J:i,>. c©t&^B»^3 2 4 s#©«cEI 

[0 16 5] <6. fte©SJf^I>C©^li©^W^Jfc 
Bb^mx&Z, 

[ 0 1 6 6 ] m 1 UttiBKOJ: ^ Kfi|^^ob©ami 

■TSCifciO, 2 *SW&Mftr©mmig£Mc 
[0167] f©-^t, fM^I«©^Bf^ 1 
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3 mtb< ;i/fc^T 4 fc 

* JVfc iTOJi^^ffifflCDMSKlS OX #&«ffi^KO» 

[0168] »fffl«C^WSl6*-^Aa*- F £ 
B, <Wif¥^*A'* lVa? FfctttfX^ FStf*. 

Tt»4B«Cin*fiS#-ra, ©ftf^*^* l'>3*; F 10 

FfcW±tf£ <H14Cf)i^ffi) - ®Sfl^*Jl/4Si 
ft£t»*(5, Cti6*|l|l 4©Ktt*-F : aatSfflP7 3{c 
[0 169] Cft6©«, (D, ®, ©B^;UX|ft&lg 

ftB<^, ©, ©, mtmmmmm 

S^El~E4fc£D34ffi-?-1tJ±e k (Sift) 4ttffi-TS 20 

C©*>*i±ie®, ©©tg£BF£H»^©^fu 

&4*>6. IE«Kt^£#;l£ffi*{ig£m^e k £fiW 
fflTJfrftMi StWJr K-f * £ £ fe Kiaa feMO 
&©ic-fftB, JI«jfi^©fi»Mf^£, *ff*KA4«B 

^mj±t^mc^mx^ 6. 
[0170] tnicwL-ctBCDmsmmsmt^&m 

S. t tmtl K «fc SiSmtE £ jWE«3R^ ©|h] OWttfc^ 

t a «/mhi f hi* a * < aasE-r a c £ k «t ^ x m&? 
&cttf>x*%z>. 

[0171] C<DmiX\mft^*)l> 1 0 gfcB* »j * 
1 0 T tE-mm^E i~E 4£©|fflfcffi©8Wf#tfl' 
jf3ntl»TfeJ:k B6f^ai5£jR^lnJSBt« 

[0172] Mtfga^Si LTB, ftUft^* 
;Mc|if!6-f\ E L (xi/^ FPJV5* s>-fe> F) x 40 
y'U4, 7'7X'7f w X7*H\ SSCRT, LEDT 

[0173] H3E^^S*ffll»S«^fc. 
[0174] ffi|g»^ffi£^fc&l«A^£§g£ 

*#fc-S"C«><fci,». c©J:5ft»flFAA*aiCtt. fc£* 50 
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l«^-V«3>f 3 -$ (L*b«>£>'- FM^ 
TV F£LtfiJffl-ri)C£^r^l.„ C©«fc5 

&«£©tMW-t©Ji©»a «, v 3 >©«s-? ; a x 
:/u -Y & £©Hffl±©#- v;v©»£ £ urtlllT^ £ 

fcfe, »ftA#§gti£#a^««*f*fc& < -c <> j:^ 

[0175]ifc, C©«fc5&J»^{cj»ff^©||ffl%a 
iML-Tfct , */MSffiHft^Slfii©l6HW©!ft^ 
©*§£B# - v ;v©#tW^£ 0 o $ fcft* 

Mfaw±©a^©»^Bv^x©^ y ■? >? mam 

tbxm t )jktsJ:'jliClr2>z£t>X'%?>. c©J:5Ccf 

n&, s- FM^'V3>©*f*±Ki? u 7 t>m<D$-%y 

[ 0 1 7 6 ] 3 6(c. C©l6BB*«fP©#«©«ffl^» 

Kffiffl-r 4 t»^©*iii*ia^. smig©^m-/c wtca 

[0177] 

12©»WK:J:ti«. **flWffli«»m#it55Wiai 

fHBKftiit etifcSiff^tttfirtr* 5 £ £ fcfc. aw^fi 
mcfcg 1 xmmmm^mcm^mwMm^m % 

^4C£^T?#5„ 

[0178] c©fc*. »{^a*^wwftfl'oii»^ 

h o - ^ %^pfc& < T feSlllft^'BSi*^* 4 C £*i? 
i*l> 0 c©»fHSB)l*ltWfic*>© , r*0. flK^teK* 

rt>OTgK|ftfpffl©^^jsiB4*DawiB'r*S. 
[0 1 7 9 ] Sfc. J#f^©^a£f^ffl©^f^£ 
40£-?©^Kt?l|3irt Sfcfe^ tffR^ffi^JSffffl 

©ttjtf©^*^^ § *fc ^> > t» f b^ss 

[0180] f|*ii2©^fi(CJ;nB, f#mf^-«^ 
4 J: 5K Lrt>4fc». »^>&ffJHjfcWCBK«Wi# 

B«*-tf-r\ a-eojftfp^nfiSKJ&o. @w©»miii 

[0181] «*3H3©IBMK«ttl«, f*mt^©A# 
3(CEBDTfI»){f^©*~ F*«irrsfc*. JIffilS* 

[0182] m^Aommicxnu, m^^m^s. 

4»jffir&H»©*ffi«tt6#aK <fc o r»ffl±©»ffi 
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[oi83] mmtsommczntt, 3«±©#{i« 
r**So 

[0 18 4] «pK. 8H*3B6oaKK«fc*itf. WflWBH 
[0185] SS#JI7 ©S&IJIJfc «fc*i«. * t> ^*/KC 
[0186] »Jj&I8©IMI3K:J:tifcf. BfcftffitfcJ:-? 

©its c 

[0187] U»3j5®9©l6KK<fcntf. JIMBfc: J: ~> 

[0188] Sl*ra 1 0©*WifcJ:*ltf, &f£*J3Wffi£ 
®Kia*a**4*KtiM^*IW«KW»K-j-*fc 20 

», ft-f •) Hff fc «fc o t: w a*jw ftStiaciBftt*. 

[0189] M$3 1 1 ©fSB£(c iftt^ »ffctJ©ttffl 

[0190] mas 1 2omm^ xmt, ±sa©t#fBgi 

7^gI4 ^ ^ ^ > v <<c nm b X aJWM £ L T i, fc#> , 

[0191] ft*JI 1 3©I8IHK: iJitf, o[»©ttfB 30 
aS^Bfc fct, > Tt» Rll^ffi©gtml*|§ic j& DfcJSfE* 
SWttttS 1 *fc«1S»©tftfM A v **:i\WZ/9<D 

^W\-<DW<tWtWx\<>htc$), ^©iffl©^ 

[0192] L'C, -e©^HCC*s^T*>^A^^ 
nJffi-C* Sfc&, ^ ^ y > ^©iH4W^)K*lJffl 0^ 
o, £ffi£M©SWM ? 3 1 £ Tffl^ ©$fPA^ 

[0193] fl*IB 1 4©^BjJKJ:n«, 1fiSS!©Wi« 40 

ii6#ia©-e n-en© m^ft #k «t -o -c iifpfig^TEir 
s?c&, * ^ ^***«i>ic £ft < »fttaa*»s 

nJfi&T&So # ^^*;b«Sffl©^ftft£KJ:oTt« 
ttftf a***. c©26WrraffE*j*s^Ml*§- 
K^grrsfcawc-e© j; 5 ftiRKrfpois-etifciU&t*. 
[0194] mi3j&a i scarce «fcn«, ±ib©^© 
mxwmzms. bx wtKmmimi&z fir* o . * 

h a - * ft b -cllftWWS 6ft S iifcK, §P B a D 

*$t *> it> ft i « a* mm. £ ft o r i > & . 

[0195] $ htC, ff#ra 1 6 ©»BJ«, gf^fl 1 4 50 



©fgB^©M*ilf*]1 1 5©#W©W.£££&fc>t9^ 
fe©£ft~>T^£o 
[Hffi©ffi*ftl^] 

[an t©ipj©si i mmmmcomnmmmm. i o o 

[H 2 ] 0 l ©tlHRfiiSKg l 0 0 ©iWBHr* 4. 
[H 3 ] 0 2 ©in - niHfrffi© 5 ^St^RftSRD P Kffi 
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